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Changes in older people’s care profiles during the last two years of life in 1996-1998 and 

2011-2013 – a retrospective nationwide study 

 

Abstract 

 

Objectives: The time period of end-of-life is increasingly postponed to a very high age. 

How this affects care use at population level is unknown. The aim of this study is to 

identify the care profiles of older people during their last two years of life when the care 

use is the highest, and to investigate how these profiles differ between the years 1996-

1998 and 2011-2013.  

Design: Retrospective cross-sectional nationwide data drawn from the health and social 

care registers, and the Causes of Death Register. 

Methods: Care profiles in the last two years of life were identified using two criteria: 1) 

number of days in care (vs. at home) in the last two years of life and 2) care transitions 

during the last six months of life (i.e. end-of-life care transitions). Data included 

everyone who died at the age of 70 or over in 1998 or 2013 in Finland.  

Results: Four care profiles were identified. Most of older people lived in the community 

until the last months of life (Profile 2) after which they moved into care. This became 

less common and care profiles with a high use of care became more common (Profiles 3 

and 4). People with dementia, women, and the oldest old were overrepresented in 

these profiles. Less than one in ten stayed in community (Profile 1) without admissions 

to care at the end of life.  
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Conclusions: When the time of death is increasingly postponed to a very old age, this 

may translate into more severe disability in last months or years of life.  Living in a 

private household until close to death may be problematic. The care systems must be 

prepared for the challenges of more severe disability and longer periods of long-term 

care needed at the end of life.   

 

 

Keywords: Ageing, dementia, public health, health services, access to health care 
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Strengths and Weaknesses 

• The major strength of this study is the availability of information on all round-

the-clock care use, and days lived at home, during the last 730 days of life of 

each individual who died at age of 70 or older in 2013 or in 1998 in Finland.  

• The size and reliability of the study population provides a unique study 

composition that enables the identification of the care profiles of older 

population at the national level, and reveals how those profiles have changed 

between the study years.  

• The data lack information on functional ability and availability of informal care 

which both are important contributors to the use of care.  

• Detailed information on between which care sites people moved could not be 

identified here.  
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Changes in older people’s care profiles during the last two years of life in 

1996-1998 and 2011-2013 – a retrospective nationwide study 

 

INTRODUCTION 

Driven mainly by mortality decline, population ageing is creating new challenges for 

health and social service systems worldwide.
1,2

 Findings on health trends and the 

development of healthy life expectancy vary, but the one constant is that physical and 

cognitive capabilities decline with increasing old age and approaching death.
3-7

  The use 

of care services
8-10

 and care transitions, i.e. movements between care sites
11-13

, are 

more frequent at the end of life than earlier in life. With decreasing mortality, death and 

the end-of-life period have been postponed to higher ages, throwing up new challenges 

for medical and long-term care. 

 

In response to the increasing needs for care and rising costs induced by population 

ageing, several countries have reallocated resources from institutional care to support 

for living at home with home help or in home-like care facilities.
14-17

 Finland is no 

exception: since the late 1990s, the provision of traditional institutional long-term care 

has decreased, while the availability of service housing with 24-hour assistance, 

classified as community long-term care, has increased.
18

 This has coincided with an 

increase in the modal age of death from 83 to 86 years and a doubling in the number of 

people aged 85 or older.
19
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Although the impacts of higher age and closeness of death on care use are well known, 

we still lack a good understanding of patterns of care use among older people at the end 

of life. We have virtually no information about how these care patterns will be impacted 

by the ongoing reform of care services. In this study we took advantage of existing 

nationwide care registers to investigate 1) care profiles in the last two years of life for 

the whole population who died in Finland at the age of 70 or older in 2013, and 2) the 

changes in these profiles between 1998 and 2013, a period during which long-term care 

was reformed. 

 

METHODS 

Data 

The data were drawn from national registers and include the use of hospital and 

long-term care services in the last two years of life for all people who died at the 

age of 70 or older in 2013 (N 38087) and in 1998 (N 34116) in Finland. 

Information on the use of care services was obtained from the Care Register for 

Health Care and the Care Register for Social Care (National Institute for Health 

and Welfare) for the last 730 days for each individual. These registers include 

information on all care use in all round-the-clock care facilities. The information 

in registers is filled for everyone, thus there are no missing information. The 

decision to focus on the last two years of life was based on the knowledge that 

the use of different care services increases most sharply during this period.
8-9
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The Causes of Death Register (Statistics Finland) provides the date of death and 

all causes of death (immediate, underlying, intermediate and contributing cause 

of death) as stated in each individual death certificate. Datasets were linked with 

personal identity codes (PIC) that remain unchanged throughout the person’s 

lifetime. The researchers had no access to PICs. Permission to access the 

registers was obtained from each registrar. The research plan was approved by 

the Pirkanmaa Hospital District Ethics Committee (decision R08192). 

 

The diagnoses were identified in the Care Registers and the Causes of Death Register. 

They were categorized according to the International Classification of Diseases (ICD10): 

dementia (F00-F03, G30), cancer (C00-C97), diabetes (E10-E14), psychosis, depressive 

symptoms or other mental health disorders excluding dementia (F04-F99), Parkinson’s 

disease or other neurological diseases (G00-G99 excluding G30), chronic asthma and 

COPD or other respiratory diseases (J00-J99), hip fracture (S72), stroke (I60-I69), 

ischemic and other heart diseases excluding rheumatic and alcoholic heart diseases (I20-

I25, I30-I425, I427-I52), and other diseases of the circulatory system (I00-I15, I26-I28, 

I70-I99).  

 

Care services 

The care services used and the amount of time spent outside care facilities was 

followed for 730 days prior to each individual’s death. The round-the-clock care 

services studied here included primary care hospital (health center inpatient 
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wards offering short-term hospital care and long-term care), specialized care 

hospital (university hospitals and central, district and private hospitals), nursing 

homes (institutional long-term care), and service housing with 24-hour 

assistance (community long-term care). People were classified as living at home 

when they were not in any of these care facilities. The 1998 study population 

refers to people who died in 1998: their care use thus took place in 1996-1998. 

The 2013 study population refers to people who died in 2013 and whose care 

took place in 2011-2013.  

 

Key concepts 

Use of care refers to the number of days stayed in different care facilities in the last two 

years of life. Care transition is defined as moving from home to care, or from one care 

site to another, or a home discharge, for at least one night. Care profile describes the 

whole trajectory of days stayed in different sites and the frequency of care transitions in 

the last 24 months. The concept of end of life refers to the final six months of life.  

 

Identification of profiles  

Grouping people in different care profiles follows the method sequential profiling 

scheme introduced by Lunney et al. 2002 and 2003.
6-7

 Each individual was categorized in 

one of the mutually exclusive groups (Figure 1). The care profiles were identified by 

using two criteria: 1) whether the decedent had spent the majority of time in the last 

two years of life in care (≥365 days) or at home (≥365 days), and 2) whether or not the 

Page 8 of 31

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review
 only

9 

 

decedent had any care transitions during the last six months of life (i.e. end-of-life care 

transitions).  

 

The four care profiles. End-of-life (EoL) refers to the last six months. 

 (Figure 1 about here) 

 

Four profiles were identified based on these criteria. The first profile consisted of those 

who spent most of their time in the last two years at home and who had no care 

transitions in the last six months. The second profile consisted of those who stayed most 

of the time at home, but who did have care transitions in the last six months. The third 

profile comprised those who spent most of the time in care and who had end-of-life 

care transitions. In the fourth profile, people spent most of the time in care and stayed 

the last six months in the same care facility. These categories covered 98.6% of all older 

individuals who died in 2013. Individuals who did not fall in any of these categories were 

designated as “unclassified” and excluded from further analysis. 

 

Statistical Analysis  

The characteristics of different profiles were described by age, gender, diagnostic 

groups, number of care transitions in the last two years and last six months, and number 

of days in care in the last two years. These characteristics were compared between 1998 

and 2013. Chi-square tests were performed to compare the proportion in different age 

groups, men, women, and people with different diagnoses in different profiles in these 

years. Independent samples t-tests were performed to compare the mean age and 
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mean number of diagnoses in different profiles between 1998 and 2013. Mann-Whitney 

U-tests were conducted to compare the number of transitions in the last two years and 

last six months, and the number of days in care in different profiles. The data were 

analyzed with IBM SPSS Statistics 22. Profile figures were constructed in Excel (Microsoft 

Office 2013). 

 

RESULTS 

The average age of death in 2013 was 84.3 years and in 1998 82.4 years (Table 1). The 

number of people who died at the age of 70 or older was 38 087 in 2013, and 34 116 in 

1998. The proportion of women in the sample was lower in 2013 (56.5%) than in 1998 

(59.2%).  
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Table 1. Description of the study population, care transitions, and days in care.  

All who died at age 70 or older in 1998 and 2013.  

Year of death (N) 1998 (34116 ) 2013 (38 087) 

Age at death, mean 

 

82.4 84.3 

Age % 

    70-79 

    80-89 

    90+ 

 

 

36.4 

46.8 

16.8 

 

27.2 

46.7 

26.0 

Gender % 

Men 

Women 

 

40.8  

59.2  

 

43.5  

56.5  

 

Diagnoses % * 

    Dementia 

    Cancer 

    Diabetes 

    Mental disorders 

    Neurological 

    Respiratory 

    Hip fracture 

    Stroke 

    Ischaemic heart dis. 

    Other circulatory dis. 

 

 

 

21.7 

23.1 

13.8 

7.1 

10.1 

43.6 

7.3 

22.8 

55.3 

27.7 

 

 

33.9 

25.8 

16.1 

6.4 

11.6 

45.5 

6.1 

19.9 

53.2 

41.2 

 

Number of diagnoses, mean** 

 

Number of transitions 

In last 24 months: mean (median) 

In last 6 months: mean (median) 

 

2.3 

 

 

7.8 (5.0) 

3.2 (2.0) 

 

2.6 

 

 

7.9 (5.0) 

3.3 (2.0) 

 

Days in care 

In last 24 months: mean (median) 

 

 

220.3 (82.0) 

 

 

257.0 (93.0) 

* Causes of Death Register, Care Register for Health Care, and Care Register for Social Welfare.   

** Includes the above mentioned diagnoses 

 

 

Four different care profiles were identified in 2013: 1) community residents (8.4% of the 

whole study population); 2) community residents with end-of-life care transitions 

(59.3%); 3) care residents with end-of-life care transitions (14.7%), and 4) permanent 
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care residents (16.2%) (Figure 2). In all profiles the average age, the proportion of those 

who died at the age of 90 or older, and the proportion of men was higher in 2013 than 

in 1998.  

 

Profiles 1-4 in 2013. Right scale: Proportion (%) of people who had transitions in 24-1 

months before death. Left scale: Average number of days in different care facilities or at 

home in 24-1 months before death.  

 (Figure 2 about here) 

 

Profile 1, community residents, was equally prevalent in both study years. Older people 

in this group made little use of care, especially care provided in long-term care facilities 

(Table 2). All of them stayed at home for the last six-month period. This was the 

youngest of all profiles, and the only one with a male majority. The number of diagnoses 

was lower (average 1.8) than in other profiles, although it was higher in 2013 than in 

1998. Over half had ischemic heart disease and one-third other circulatory disorders.  

 

Profile 2, community residents with end-of-life care transitions, was the single biggest 

profile and accounted for over half of the study population, although it was less 

prevalent in 2013 than in 1998 (Table 2). People in this profile lived mainly at home, and 

most of their care use was clustered in the last few months of life. The average number 

of days in care during the last two years was only 77.5, indicating that people mostly 

spent less than three months in care. The use of long-term care was rare. The number of 

care transitions was higher than in other profiles, and increased from 1998 to 2013. This 
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was the second youngest profile, and it was almost equally common among men and 

women. The number of diagnoses was rather high, and increased from 1998 to 2013. 

The most common diagnosis was cardiovascular disease, followed by respiratory 

diseases. Cancer was clearly more frequent than in other profiles, and increased over 

time: over one-third were diagnosed with cancer. 

 

The number of care residents with end-of-life care transitions (Profile 3) increased from 

1998 to 2013 (Table 2). Long-term care use was common, especially service housing 

with 24-hour assistance. With approaching death, people increasingly moved from long-

term care to hospital. The number of care transitions was rather high and increased 

from 1998, but was still lower than in profile 2. Profile 3 was dominated by women and 

people aged 80 or over. The average number of diagnoses increased from 1998 to 2013. 

The prevalence of both dementia and respiratory diseases was over 50%, and higher in 

2013 than in 1998.   

 

The number of permanent care residents (Profile 4) increased somewhat over time 

(Table 2). This was the oldest profile: the average age was 87.8 years, and 42.5% were 

aged 90 or older. The number of days spent in care was highest of all in this profile: 

permanent care residents spent no more than around one month at home. The number 

of care transitions was rather low, and did not change between the study years. The 

average number of diagnoses remained unchanged. The majority were women, and 
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three in four permanent care residents had dementia. The prevalence of dementia 

increased notably after 1998. 
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Table 2. Description of profiles. Comparison between 1998 and 2013.  

 Profile 1: Community 

residents 

Profile 2: Community residents 

with EoL care transitions 

Profile 3: Care residents with EoL 

care transitions 

Profile 4: Permanent care 

residents 

 1998 2013  1998 2013  1998   2013  1998 2013  

% of population (N) 

Population 

Age, mean
a
 

8.5 (2889) 

 

79.4 

8.4 (3207) 

 

78.0** 

 64.3(21 951) 

 

81.4 

59.3(22568) 

 

83.2** 

 10.5 (3574) 

 

85.2 

14.7 (5610) 

 

86.8** 

 14.5 (4958) 

 

86.3 

16·2 (6176) 

 

87.8** 

 

Age %
b 

 

     70-79 

     80-89 

     90+ 

 

55.2 

37.0 

7.8 

 

44.9** 

41.2** 

13.9** 

  

41.7 

45.9 

12.4 

 

32.0** 

47.7** 

20.3** 

  

19.5 

54.6 

25.9 

 

15.0** 

48.2** 

36.8** 

  

16.8 

49.9 

33.3 

 

12.9** 

44.6** 

42.5** 

 

 

Gender 
b 

 

     Men 

     Women 

 

Number of diagnoses, mean
a
 

 

 

51.4 

48.6 

 

1.5 

 

 

57.6** 

42.4** 

 

1.8** 

  

 

45.2 

54.8 

 

2.4 

 

 

48.3** 

51.7** 

 

2.7** 

  

 

31.1 

68.9 

 

2.7 

 

 

34.5** 

65.5** 

 

3.0** 

  

 

23.9 

76.1 

 

2.3 

 

 

27.0** 

73.0** 

 

2.3 

 

 

Diagnoses (%)
b
 

       Dementia  

       Cancer 
 

       Diabetes 

       Mental disorders 

       Neurological 

       Respiratory 

       Hip fracture 

       Stroke 

       Ischemic heart dis. 

       Other circulatory dis. 

 

 

 

5.7 

7.0 

8.9 

5.9 

3.9 

14.9 

1.2 

12.0 

74.2 

25.8 

 

 

 

10.8** 

8.9** 

12.1** 

8.2** 

5.6* 

19.9** 

1.5 

10.3* 

66.5** 

35.8** 

 

  

 

12.0 

31.0 

15.0 

6.3 

9.8 

43.8 

6.7 

22.1 

57.7 

30.6 

 

 

20.4** 

36.4** 

17.9** 

5.8* 

11.7** 

48.0** 

6.1* 

19.2** 

57.1 

46.4** 

  

 

40.8 

12.9 

16.0 

10.4 

15.8 

52.9 

15.8 

28.6 

52.5 

25.7 

 

 

 

59.3** 

13.3 

17.8* 

8.4* 

14.8 

56.7** 

10.5** 

25.9* 

51.3ns 

41.2** 

 

  

 

56.5 

6.5 

10.0 

8.5 

11.9 

51.3 

7.4 

27.0 

37.4 

18.1 

 

 

70.4** 

8.1* 

10.1 

5.6** 

11.3** 

39.9** 

4.7** 

21.5** 

34.0** 

25.0** 

 

 

 Description of profiles 

Number of transitions
c,  

mean (median) 

       In last 2 years 

       In last 6 months 

 

 

 

1.8 (0) 

0 

 

 

 

1.6 (0)** 

0 

  

 

 

9.7 (7) 

4.5 (3) 

 

 

 

9.9 (7)  

4.7 (4)** 

  

 

 

8.3 (6) 

2.8 (2) 

 

 

 

9.1 (6)** 

3.4 (3)**  

  

 

 

2.5 (0) 

0 

 

 

 

2.7 (0) 

0 

 

 

Days in care
c,  

mean (median) 

       Primary care hospital 

 

14.8 (0) 

5.7 (0) 

 

10.4 (0)** 

5.9 (0) 

  

78.7 (53) 

42.1(20) 

 

77.5 (52)** 

43.7 (24)** 

  

610.9 (665) 

128.0 (41) 

 

645.0 (728)** 

84.1 (24)** 

  

672.5 (730) 

398.7 (461) 

 

688.2 (730)** 

148.9 (0)** 
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       Specialized care hospital 

       Nursing home 

       Service housing 

       Home 

3.5 (0) 

5.5 (0) 

na 

715.2 (730) 

2.4 (0)** 

0.6 (0)** 

1.4 (0) 

719.6 (730)** 

23.6 (0) 

13.0 (0) 

na 

651.4 (677) 

16.2 (9)** 

6.8 (0)** 

10.7 (0) 

652.5 (680)** 

23.2 (5) 

450.1 (518) 

na 

119.1 (65) 

14.5 (3)** 

122.7 (0)** 

424.8 (521) 

84.6 (2)** 

14.4 (0) 

259.1 (0) 

na 

57.5 (0) 

11.0 (0)** 

259.5 (0) 

266.9 (0) 

41.8 (0)**                   

Number of diagnoses: Mean number of major diagnostic groups in Causes of Death register, Care Register for Health Care and Care Register for Social Welfare.  

Diagnoses: Prevalence by profiles in 1998 and in 2013 in Causes of Death register, Care Register for Health Care and Care Register for Social Welfare. 

* 0.001 ≤ p < 0.005, **p < 0.001, na = information not available  

a. p-value refers to independent-samples t-test between 1998 and 2013. 

b. p-value refers to chi-square test by crosstabs between 1998 and 2013.  

c. p-value refers to Mann-Whitney U test between 1998 and 2013. 
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DISCUSSION 

In this study of Finnish people who died at the age of 70 or older, four care profiles in 

the last two years of life were identified. One of the main findings of this study was that 

the majority of older people lived outside formal care facilities until the very last months 

of life. This, however, became less common over the study period, and care profiles with 

high levels of care use became more prevalent. At the same time, there was an increase 

in the number of those who died at very old age, with dementia, and from multi-

morbidity. It is well-known that high age and dementia are both important contributors 

to the use of long-term care.
9, 20-22

 Lunney et al. (2002, 2003)
6-7

 identified four end-of-

life functional decline trajectories: frailty group, cancer group, sudden death, and organ 

failure group. The patterns of functional decline illustrate the level of independence and 

the need for care near the time of death: the sudden death and cancer groups were the 

most independent, while the frailty group was the least independent and used long-

term care services the most. In our study, profiles 1 and 2 likely represent the groups of 

sudden death and cancer, respectively, in Lunney´s study, while profiles 3 and 4 share 

characteristics in common with the frailty group, which is dominated by old people and 

women. The changes in care use at the end of life, and in the study population, imply 

that the proportion of those who belong to the frailty group at the end of life has 

increased.  
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The increase in the number of people aged 90 or older and the number of people with 

dementia from 1998 to 2013 was highest in care profiles 3 and 4. However these 

numbers increased in all profiles, even among those who lived at home until the last 

months. We do not know these people’s functional status or how independently they 

managed in their everyday life, but there is no evidence that the functional capacity of 

people aged 90 or over would have improved in the past decade.
23

 It is possible then 

that increasing numbers of very old and frail people are living their last months of life at 

home. If this is true, more resources will need to be made available to home care 

services to ensure a sufficient supply of professionals trained in the care of people with 

dementia and complex chronic conditions. In addition, more resources and effort will 

have to be invested in informal care, which is usually provided by family members or 

friends.  

 

As for increasing longevity, the key question is whether this is accompanied by a 

compression or expansion of morbidity.
1, 24

 In either case, the end-of-life period is 

inevitably characterized by morbidity and disability. Even if morbidity and the onset of 

chronic conditions such as dementia are postponed,
25

 the increasingly high age at which 

this period is lived means there will probably be a growing need for care for a longer 

period of time before death. In other words, it is possible that people will enjoy an 

increasing number of healthy years, but at the same time the last years of life will be 

characterized by more severe disability.  
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Patterns of care use reflect not only the changes occurring in the population structure, 

but also the ongoing reform of the service system. Between the two study years, the 

emphasis of long-term care in Finland shifted from institutional care to community long-

term care, offered in service housing with 24-hour assistance, and the number of 

hospital days decreased. Our finding of an increase in the number of older people 

categorized in profile 3 suggests that increasing service housing use may have led to a 

higher number of care transitions near the time of death, a result supported by a 

previous study.
26

 In addition, shorter periods of hospital care
27

 and an increased number 

of diagnoses
28

 are identified as underlying causes of the more frequent care transitions. 

The growing number of transitions, particularly close to death, may jeopardize the 

quality of care and quality of life, especially in the most vulnerable patient groups such 

as those with cognitive impairment.
29

 Furthermore, a high number of care transitions 

may be indicative of poor coordination of care for those suffering from complex chronic 

conditions. Better coordination of care and improved management of hospital 

admissions and discharges are recognized as essential conditions for a functioning and 

ageing friendly service system.
1
 When health and social care services are reorganized to 

cope with an increasing number of older clients, it is important to give careful thought 

to the unintended consequences. Our findings imply that the ongoing care reform has 

not necessarily given sufficient consideration to the needs created by rapid 

demographic change.  
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Rather than trying to identify causal relationships, this study provides insights into 

ongoing demographic changes, and how these changes are reflected in care use. The 

greatest strength of this research lies in its use of extensive and reliable register data 

that enabled a retrospective follow-up of all older people who died in 2013 and in 1998. 

Finnish care registers are considered highly reliable,
30

 providing accurate information on 

care use and individual characteristics. The information on care use, care transitions, 

and personal characteristics like age, gender and diagnoses are available for everyone, 

thus there are no missing data in registers. A rough classification was made on the basis 

of days stayed in care and end-of-life care transitions. It revealed rather clear 

differences between the four profiles in age, gender, and frequency of different 

diagnoses.  

 

One of the weaknesses in this study is that our data provided no information on 

functional ability or the availability of informal care, which both affect the use of round-

the-clock care. More detailed information on between which care sites people moved 

would give beneficial information on current care arrangements near the time of death, 

but the single care transitions could not be identified in this study composition. The 

results of this study are based on comparisons made between two years, and therefore 

any assumptions of linear trends in development between 1998 and 2013 should be 

made with caution. It is possible that changes in diagnostic practices contributed to the 

increases seen in some diagnostic groups. Despite these shortcomings, this article 

provides novel and reliable information on trends in patterns of care in the old 
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population living their last years of life. The demographic change and the care policies 

preferring home care over institutional care are not only Finnish phenomenon, thus the 

results found in this study should be taken seriously in other societies’ care planning as 

well.  

 

Conclusions 

Most of older people continue to live in their homes until the last months of their lives. 

This is in line with current care recommendations, which emphasize the benefits of 

living in a private home, and care provided in non-institutional settings. Yet it is 

important bear in mind, however, that living at home until close to death may present 

new problems and challenges for older people themselves, and for care providers when 

the last years and months of life are increasingly lived at a very old age and with 

multimorbidity. In this situation, care systems must be prepared for the challenges of 

more severe disability and longer periods of long-term care needed at the end of life.   
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Figure 1. The four care profiles. End-of-life (EoL) refers to the last six months.  
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Figure 2. Profiles 1-4 in 2013. Right scales: Proportion (%) of people who had transitions in 24-1 months 
before death (max 75). Left scales: Average number of days in different care facilities or at home in 24-1 

months before death (max 30).  
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Figure 2. Profiles 1-4 in 2013. Right scales: Proportion (%) of people who had transitions in 24-1 months before death (max 75). Left scales: Average number of days 

in different care facilities or at home in 24-1 months before death (max 30). 
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STROBE Statement—checklist of items that should be included in reports of observational studies 

 

 Item 

No Recommendation 

Title and abstract 1 (a) Retrospective nationwide register study p. 2, 4, 6 

(b) Abstract p. 2 

Introduction 

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 

p. 5-6 

Objectives 3 State specific objectives, including any prespecified hypotheses p. 6 

Methods 

Study design 4 Present key elements of study design early in the paper p. 6-8 

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, 

exposure, follow-up, and data collection p. 6-8 

Participants 6 Cross-sectional study—Give the eligibility criteria, and the sources and methods of 

selection of participants .p.6-7 

 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect 

modifiers. Give diagnostic criteria, if applicable p. 7-8 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods if there 

is more than one group p. 6-7 

Bias 9 Describe any efforts to address potential sources of bias p.6  

Study size 10 Explain how the study size was arrived at p. 6 

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why X 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 

p.9-10 

(b) Describe any methods used to examine subgroups and interactions p.8-9 

(c) Explain how missing data were addressed NO MISSING DATA, p.6 

Cross-sectional study—If applicable, describe analytical methods taking account of 

sampling strategy 

(e) Describe any sensitivity analyses NOT NEEDED in this study 

Continued on next page
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Results 

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, 

examined for eligibility, confirmed eligible, included in the study, completing follow-up, and 

analysed p. 6,8-9 

(b) Give reasons for non-participation at each stage  p.9 

(c) Consider use of a flow diagram Figure 1.  

Descriptive 

data 

14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information 

on exposures and potential confounders 10-11 

(b) Indicate number of participants with missing data for each variable of interest NO 

MISSING DATA p. 6 

 

Outcome data 15* Cohort study—Report numbers of outcome events or summary measures over time 

Case-control study—Report numbers in each exposure category, or summary measures of 

exposure 

Cross-sectional study—Report numbers of outcome events or summary measures p. 11-12 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their 

precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and 

why they were included 

(b) Report category boundaries when continuous variables were categorized p.15 

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful 

time period 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity 

analyses p. 12-15 

Discussion 

Key results 18 Summarise key results with reference to study objectives p.17 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. 

Discuss both direction and magnitude of any potential bias p. 4, 20 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity 

of analyses, results from similar studies, and other relevant evidence p. 17-19 

Generalisability 21 Discuss the generalisability (external validity) of the study results p. 20-21 

Other information 

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, 

for the original study on which the present article is based p. 21 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and 

unexposed groups in cohort and cross-sectional studies. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org. 
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2 

 

Changes in the older people’s care profiles during the last two years of life 1 

in 1996-1998 and 2011-2013 – a retrospective nationwide study 2 

 3 

Abstract 4 

 5 

Objectives: The time period of end-of-life is increasingly postponed to a very high age. 6 

How this change affects care use at the population level is still unknown. This study 7 

identifies the care profiles of older people during their last two years of life when care 8 

use is at its highest, and investigates how these profiles differ for the study years 1996-9 

1998 and 2011-2013.  10 

Design: Retrospective cross-sectional nationwide data drawn from the health and social 11 

care registers, and the Causes of Death Register. 12 

Methods: We identified four care profiles for the last two years of life using two criteria: 13 

1) number of days in round-the-clock care (vs. at home) in the last two years of life and 14 

2) care transitions during the last six months of life (i.e., end-of-life care transitions). The 15 

data included everyone who died at age 70 or over in 1998 or in 2013 in Finland.  16 

Results: Most older people lived at home until their last months of life (Profile 2) after 17 

which they moved into care. This profile became less common while the care profiles 18 

with a high use of care (Profiles 3 and 4) became more common in the later study years. 19 

People with dementia, women, and the oldest old were overrepresented in the latter 20 

profiles. Fewer than one in ten stayed at home (Profile 1) without any admission to care 21 
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3 

 

at the end of life in both study periods. The average age at death and the number of 1 

diagnoses increased.  2 

Conclusions: The increasing postponement of death to a very old age may translate into 3 

more severe disability in the last months or years of life. Living in a private household 4 

until close to death may thus become problematic. Care systems must be prepared for 5 

longer periods of long-term care needed at the end of life.  6 

 7 

 8 

Keywords: Ageing, dementia, long-term care, care profile, pattern of care, public health. 9 

10 
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4 

 

Strengths and Weaknesses 1 

• The major strength of this study is the availability of information on all round-2 

the-clock care use and days lived at home during the last 730 days of life for 3 

everyone who died at age 70 or older in 1998 or in 2013 in Finland.  4 

• The size and reliability of the study population provides a unique study 5 

composition that enables the identification of the older populations’ care 6 

profiles at the national level, and clearly reveals how those profiles have changed 7 

between the study years.  8 

• The data lacked information on functional ability, availability of informal care 9 

and formal home care, all of which are important contributors to care use.  10 

• Detailed information on which care sites people actually moved between could 11 

not be identified.  12 

13 
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5 

 

Changes in the older people’s care profiles during the last two years of life 1 

in 1996-1998 and 2011-2013 – a retrospective nationwide study 2 

  3 

INTRODUCTION 4 

Driven mainly by mortality decline, population ageing creates significant new challenges 5 

for health and social service systems worldwide.
1 2

 Findings on health trends and the 6 

development of healthy life expectancy vary, but what is constant is that, on average, 7 

physical and cognitive capabilities will decline with increasing old age and approaching 8 

death.
3-7

 The use of care services
8-10

 and care transitions, i.e., movements between care 9 

sites,
11-13

 are thus naturally more frequent at the end of life than earlier. Declining old-10 

age mortality has postponed the end-of-life period and death to older ages, thereby 11 

producing new challenges for medical services and long-term care. 12 

 13 

In response to the increasing need for care and rising costs induced by population aging 14 

and longer life, several countries have reallocated resources from institutional care to 15 

support for living at home with home help or in home-like care facilities.
14-17

 Finland is 16 

no exception. Since the late 1990s, the provision of traditional institutional long-term 17 

care has decreased, while the availability of service housing with 24-hour assistance, 18 

classified as community long-term care, has increased.
18

 This change has coincided with 19 

an increase in the modal age of death from 83 to 86 years and a doubling in the number 20 

of people aged 85 or older.
19

 21 

 22 
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6 

 

Although the impacts of higher age and the closeness of death on care use are well 1 

known, we still lack a good understanding of patterns of care use among older people. 2 

We have virtually no information about how these care patterns will be impacted by the 3 

ongoing reform of care services. In this study, we took advantage of existing nationwide 4 

care registers to investigate 1) care profiles in the last two years of life for the entire 5 

population who died at the age of 70 or older in Finland in 1998 or in 2013 and 2) the 6 

changes in these profiles between 1998 and 2013, a period during which long-term care 7 

was reformed.  8 

 9 

METHODS 10 

Data 11 

The data for the study were drawn from national registers and included the use 12 

of hospital and long-term care services during the last two years of life for all 13 

people who died in 1998 (N 34 116) and in 2013 (N 38 087) at the age of 70 or 14 

older in Finland. Information on the use of care services for the last 730 days for 15 

each individual was obtained from the Care Register for Health Care and the 16 

Care Register for Social Care (National Institute for Health and Welfare). These 17 

registers include information on all care use delivered in all round-the-clock care 18 

facilities. The information in the registers is filled for everyone, thus there is 19 

practically no missing information. The decision to focus on the last two years of 20 

life was based on the knowledge that the use of different care services increases 21 

most sharply during this period.
8 9

 The Causes of Death Register (Statistics 22 
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7 

 

Finland) provides the date of death and all causes of death (immediate, 1 

underlying, intermediate and contributing causes) as stated on each individual 2 

death certificate. Datasets were linked using personal identity codes (PIC) that 3 

remain unchanged throughout the person’s lifetime. The researchers had no 4 

access to the PICs. Permission to access the registers was obtained from each 5 

registrar. The research plan was approved by the Pirkanmaa Hospital District 6 

Ethics Committee (Decision R08192). 7 

 8 

The diagnoses were identified in the Care Registers and the Causes of Death Register 9 

and were categorized according to the International Classification of Diseases (ICD10): 10 

Dementia (F00-F03, G30), cancer (C00-C97), diabetes (E10-E14), psychosis, depressive 11 

symptoms or other mental health disorders excluding dementia (F04-F99), Parkinson’s 12 

disease or other neurological diseases (G00-G99 excluding G30), chronic asthma and 13 

COPD or other respiratory diseases (J00-J99), hip fracture (S72), stroke (I60-I69), 14 

ischemic and other heart diseases excluding rheumatic and alcoholic heart diseases (I20-15 

I25, I30-I425, I427-I52), and other diseases of the circulatory system (I00-I15, I26-I28, 16 

I70-I99).  17 

 18 

Care Services 19 

The care services used and the amount of time spent outside care facilities was 20 

followed for 730 days prior to each individual’s death. The round-the-clock care 21 

services studied here included primary care hospital (health center inpatient 22 
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8 

 

wards’ offering short-term hospital care and institutional long-term care); 1 

specialized care hospital (university hospitals and central, district and private 2 

hospitals); nursing homes (institutional long-term care); and service housing with 3 

24-hour assistance (community long-term care). Service housing with 24-hour 4 

assistance represents a relatively new form of long-term care and differs from 5 

nursing homes. Most nursing homes are publicly owned, while more than half of 6 

the service housing facilities with 24-hour assistance facilities are owned by the 7 

private sector or non-governmental organizations (NGOs). Municipalities offered 8 

care in publicly owned nursing homes previously, however, in recent years, they 9 

have increasingly purchased services from privately owned service housing that 10 

provides 24-hour assistance. The eligibility for long-term care placement either 11 

in a nursing home or in service housing with 24-hour assistance is needs-based. 12 

Service housing facilities are also considered more homelike than nursing homes, 13 

but the former are expected to provide care for similar health conditions and 14 

resident groups as the latter, namely, nursing homes do. The funding is not as 15 

regulated as it is for nursing homes, and the services covered by the fees vary. In 16 

addition to paying rent for housing, medication and most services are paid out of 17 

pocket, although they are partly reimbursed by the Social Insurance.
20

  18 

 19 

People were classified as living at home when they were not in any of the above 20 

described care facilities. However, we have no data on the use of informal care 21 

or formal home care services. The 1998 study population refers to people who 22 

Page 8 of 32

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

�

��
�

Title page ��
 ��
Title of the article: ��
Changes in the older people’s care profiles during the last two years of life ��

in 1996-1998 and 2011-2013 – a retrospective nationwide study ��

 ��

Corresponding author: ��

Mari Aaltonen 	�

Address: Faculty of Social Sciences (Health Sciences) / Mari Aaltonen, 33014 University 
�
of Tampere, Finland ���
Email: mari.s.aaltonen@uta.fi ���

Tel: +358 44 347 5520 ���

 ���
Authors and affiliations: ���

Mari Aaltonen PhD
 1,2

, Leena Forma PhD
1
, Jutta Pulkki PhD

1
, Jani Raitanen MSc

 1,3
, Pekka ���

Rissanen PhD
 1

, Marja Jylhä PhD, MD 1 ���

 ���
1 

Faculty of Social Sciences (Health Sciences) and Gerontology Research Center (GEREC), �	�
University of Tampere, Finland �
�
2 

Institute for Advanced Social Research, University of Tampere  ���
3
 UKK-Institute for Health Promotion Research, Tampere, Finland ���

 ���

Word count  ���

Manuscript: 4040 ���

Abstract: 300 ���

Number of tables and figures : 4 ���

References : 35 ���

  �	�

Page 1 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

�

��
�

Changes in the older people’s care profiles during the last two years of life ��

in 1996-1998 and 2011-2013 – a retrospective nationwide study ��

 ��

Abstract ��

 ��

Objectives: The time of death is increasingly postponed to a very high age. How this ��

change affects the use of care services at the population level is unknown. This study ��

analyzes the care profiles of older people during their last two years of life, and 	�

investigates how these profiles differ for the study years 1996-1998 and 2011-2013.  
�

Design: Retrospective cross-sectional nationwide data drawn from the Care Register for ���

Health Care and for Social Care, and the Causes of Death Register. The data included the ���

use of hospital and long-term care services during the last two years of life for all those ���

who died in 1998 and in 2013 at the age of ≥70 in Finland. ���

Methods: We constructed four care profiles using two criteria: 1) number of days in ���

round-the-clock care (vs. at home) in the last two years of life and 2) care transitions ���

during the last six months of life (i.e. end-of-life care transitions).  ���

Results: Between the study periods, the average age at death and the number of ���

diagnoses increased. Most older people (1998:64.3%, 2013:59.3%) lived at home until �	�

their last months of life (Profile 2) after which they moved into hospital or long-term �
�

care facilities. This profile became less common and the profiles with a high use of care ���

services became more common (Profiles 3 and 4 together in 1998:24.5%, in ���

2013:30.9%). People with dementia, women, and the oldest old were overrepresented ���
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�

��
�

in the latter profiles. In both study periods, fewer than one in ten stayed at home for the ��

whole last six months (Profile 1). ��

Conclusions: Postponement of death to a very old age may translate into more severe ��

disability in the last months or years of life. Care systems must be prepared for longer ��

periods of long-term care services needed at the end of life.  ��

 ��

 ��

Keywords: Ageing, dementia, long-term care, care services, care profile, pattern of care, 	�

public health. 
�
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Strengths and Weaknesses ��

• The major strength of this study is the availability of information on all round-��

the-clock care use and days lived at home during the last 730 days of life for ��

everyone who died at age 70 or older in 1998 or in 2013 in Finland.  ��

• The size and reliability of the study population provides a unique study ��

composition that enables the identification of the older populations’ care ��

profiles at the national level, and clearly reveals how those profiles have changed ��

between the study years.  	�

• The data lacked information on functional ability, availability of informal care 
�

and formal home care, all of which are important contributors to care use.  ���

• Detailed information on which care sites people actually moved between could ���

not be identified.  ���

���
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��
�

Changes in the older people’s care profiles during the last two years of life ��

in 1996-1998 and 2011-2013 – a retrospective nationwide study ��

  ��

INTRODUCTION ��

Driven mainly by longer average lifespans, population ageing creates significant new ��

challenges for health and social service systems worldwide.
1 2

 Findings on health trends ��

and the development of healthy life expectancy vary, but what is constant is that, on ��

average, physical and cognitive capabilities will decline with increasing old age and 	�

approaching death.
3-7

 The use of care services
8-10

 and care transitions, i.e., movements 
�

between care sites,
11-13

 are thus naturally more frequent at the end of life than earlier. ���

Declining old-age mortality has postponed the end-of-life period and death to older ���

ages, thereby producing new challenges for medical services and long-term care. ���

 ���

In response to the increasing need for care and rising costs induced by population aging ���

and longer life, several countries have reallocated resources from institutional care to ���

support for living at home with home help or in home-like care facilities.
14-17

 Finland is ���

no exception. Since the late 1990s, the provision of traditional institutional long-term ���

care has decreased, while the availability of service housing with 24-hour assistance, �	�

classified as community long-term care, has increased.
18

 This change has coincided with �
�

an increase in the modal age of death from 83 to 86 years and a doubling in the number ���

of people aged 85 or older.
19

 ���

 ���
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Although the impacts of higher age and the closeness of death on care use are well ��

known, we still lack a good understanding of patterns of care use among older people. ��

We have virtually no information about how these care patterns will be affected by the ��

ongoing reform of care services. In this study, we took advantage of existing nationwide ��

care registers to investigate 1) care profiles in the last two years of life for the entire ��

population who died at the age of 70 or older in Finland in 1998 or in 2013 and 2) the ��

changes in these profiles between 1998 and 2013, a period during which long-term care ��

was reformed.  	�

 
�

METHODS ���

Data ���

The data for the study were drawn from national registers and included the use ���

of hospital and long-term care services during the last two years of life for all ���

people who died in 1998 (N 34 116) and in 2013 (N 38 087) at the age of 70 or ���

older in Finland. Information on the use of care services for the last 730 days for ���

each individual was obtained from the Care Register for Health Care and the ���

Care Register for Social Care (National Institute for Health and Welfare). These ���

registers include information on all care use delivered in all round-the-clock care �	�

facilities. The information in the registers is filled for everyone, thus there is �
�

practically no missing information. The decision to focus on the last two years of ���

life was based on the knowledge that the use of different care services increases ���

most sharply during this period.
8 9

 The Causes of Death Register (Statistics ���
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Finland) provides the date of death and all causes of death (immediate, ��

underlying, intermediate and contributing causes) as stated on each individual ��

death certificate. Datasets were linked using personal identity codes (PIC) that ��

remain unchanged throughout the person’s lifetime. The researchers had no ��

access to the PICs. Permission to access the registers was obtained from each ��

registrar. The research plan was approved by the Pirkanmaa Hospital District ��

Ethics Committee (Decision R08192). ��

 	�

The diagnoses were identified in the Care Registers and the Causes of Death Register 
�

and were categorized according to the International Classification of Diseases (ICD10): ���

Dementia (F00-F03, G30), cancer (C00-C97), diabetes (E10-E14), psychosis, depressive ���

symptoms or other mental health disorders excluding dementia (F04-F99), Parkinson’s ���

disease or other neurological diseases (G00-G99 excluding G30), chronic asthma and ���

COPD or other respiratory diseases (J00-J99), hip fracture (S72), stroke (I60-I69), ���

ischemic and other heart diseases excluding rheumatic and alcoholic heart diseases (I20-���

I25, I30-I425, I427-I52), and other diseases of the circulatory system (I00-I15, I26-I28, ���

I70-I99).  ���

 �	�

Care Services �
�

The care services used and the amount of time spent outside care facilities was ���

followed for 730 days prior to each individual’s death. The round-the-clock care ���

services studied here included primary care hospital (health center inpatient ���
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wards offering short-term hospital care and institutional long-term care); ��

specialized care hospital (university hospitals and central, district and private ��

hospitals); nursing homes (institutional long-term care); and service housing with ��

24-hour assistance (community long-term care). Service housing with 24-hour ��

assistance (also known as sheltered housing with 24-hour assistance) represents ��

a relatively new form of round-the-clock long-term care facilities and differ from ��

nursing homes. Most nursing homes are publicly owned, while more than half of ��

the service housing facilities with 24-hour assistance facilities are owned by the 	�

private sector or non-governmental organizations (NGOs). Municipalities offered 
�

care in publicly owned nursing homes previously, however, in recent years, they ���

have increasingly purchased services from privately owned service housing that ���

provides 24-hour assistance. The eligibility for long-term care placement either ���

in a nursing home or in service housing with 24-hour assistance is needs-based. ���

Service housing facilities are considered more homelike than nursing homes, but ���

the former are expected to provide care for similar health conditions and ���

resident groups as the latter, namely, nursing homes do. The municipalities hold ���

the main responsibility for the funding of nursing home care, and in addition the ���

residents pay an income-based monthly fee for care and residence. On the �	�

contrary, in service housing with 24-hour assistance the fees which the residents �
�

pay out of pocket vary, thus the funding is not as regulated as it is for nursing ���

homes.
20

  ���

 ���
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People were classified as living at home when they were not in any of the above ��

described care facilities. However, we have no data on the use of informal care ��

or formal home care services. The 1998 study population refers to people who ��

died in 1998: their care use thus took place during 1996 -1998. The 2013 study ��

population refers to people who died in 2013 and whose care use took place ��

during 2011-2013.  ��

 ��

Key Concepts 	�

Use of care refers to the number of days stayed in different round-the-clock care 
�

facilities in the last two years of life. Care transition is defined as moving from one’s ���

home to a care facility, or from one care site to another, or a home discharge for at least ���

one night. The Care profile refers to the whole trajectory of days stayed at different sites ���

and the frequency of care transitions in the last 24 months. The concept end of life (EoL) ���

refers here to the final six months of life.  ���

 ���

Identification of Profiles  ���

Based on earlier findings by our research group
9, 20 21 

and others,
6-8, 22

 we considered ���

being in round-the-clock care vs. living at home and the experience of care transitions as �	�

the most important descriptors of patterns of care during the last years of life. �
�

Therefore, we first categorized each individual into a group by using two criteria (Figure ���

1): 1) whether the decedent had lived the majority of time in the last two years of life in ���

round-the-clock care (≥365 days) or at home (≥365 days), and 2) whether or not the ���
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decedent had any care transitions during the last six months of life (i.e., end-of-life care ��

transitions).  ��

 ��

Figure 1. The four care profiles. End-of-life (EoL) refers to the last six months of life. ��
 (Figure 1 about here) ��

 ��

Based on these criteria, we constructed four care profiles. The first profile consisted of ��

people who lived most of the time in the last two years at home and had no transitions 	�

to care facilities in the last six months. The second profile included those who lived most 
�

of their last two years at home and had care transitions in the last six months. The third ���

profile comprised people who lived most of the time in round-the-clock care and had ���

end-of-life care transitions. The fourth profile included people who lived most of the ���

time in round-the-clock care and stayed the last six months in the same care facility. ���

These categories covered 97.8% and 98.6% of all individuals who died in 1998 or in ���

2013, respectively. Individuals who did not fall into any of these categories (2.2% in ���

1998 and 1.4% in 2013) were designated as “unclassified” and thus excluded from ���

further analysis. ���

 �	�

Statistical Analysis  �
�

The characteristics of the different profiles were described by age, gender, diagnostic ���

groups, number of care transitions in the last two years and in the last six months, and ���

number of days in care during the last two years. First, the study population was ���

categorized into four different profiles and described among those who died in 2013. ���
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Second, the profiles were identified among those who died in 1998. Third, the profiles in ��

1998 and 2013 were compared. Chi-square tests were performed to compare the ��

proportion of different age groups, men, women, and the proportion of people with ��

different diagnoses in different profiles for these years. Independent sample t-tests ��

were performed to compare the mean age and mean number of diagnoses for the ��

different profiles between 1998 and 2013. Mann-Whitney U-tests were conducted to ��

compare the number of transitions in the last two years and the last six months, and the ��

number of days in care for the different profiles. The data were analyzed using IBM SPSS 	�

Statistics 22. Profile figures were constructed using Excel (Microsoft Office 2013). 
�

 ���

RESULTS ���

The number of people who died at age 70 or older totaled 34 116 in 1998 and 38 087 in ���

2013. The average age at death was 82.4 years in 1998, and 84.3 years in 2013 (Table 1). ���

The proportion of women in the sample was lower in 2013 (56.5%) than in 1998 (59.2%). ���

The proportion of those with dementia, cancer, diabetes, Parkinson’s disease or other ���

neurological diseases, chronic asthma and COPD or other respiratory diseases, and ���

other diseases of the circulatory system, in last two years of life, was higher in 2013 than ���

in 1998. Hip fracture, stroke, ischemic and other heart diseases, and mental disorders �	�

decreased between the study years. The average number of diagnoses in the last two �
�

years of life and the number of care transitions in the last six months of life increased. ���

The total number of days in care per capita increased due to the increase in days in ���

service housing with 24-hour assistance; the number of days in other care facilities ���
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decreased between the study years, as the number of days lived at home also ��

decreased.  ��

  ��
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Table 1. Description of the study population, care transitions, and days in round-the-clock care.
a
  ��

All those who died at age 70 or older in 1998 and 2013.  ��
Year of death (N) 1998 (34 116 ) 2013 (38 087) 

Age at death, mean 
b
 

 

82.4 84.3** 

Age % 
c
 

    70-79 

    80-89 

    90+ 

 

 

36.4 

46.8 

16.8 

 

27.2** 

46.7** 

26.0** 

Gender % 
c
 

Men 

Women 

 

40.8  

59.2  

 

43.5** 

56.5** 

 

Diagnoses % 
a, c

 

    Dementia 

    Cancer 

    Diabetes 

    Mental disorders 

    Neurological 

    Respiratory 

    Hip fracture 

    Stroke 

    Ischaemic heart dis. 

    Other circulatory dis. 

 

 

 

21.7 

23.1 

13.8 

  7.1 

10.1 

43.6 

  7.3 

22.8 

55.3 

27.7 

 

 

33.9**  

25.8**  

16.1**  

  6.4**  

11.6**  

45.5**  

  6.1**  

19.9**  

53.2**  

41.2**  

 

Number of diagnoses, mean 
d
 

 

Number of transitions, mean (median)
e
 

In last 24 months 

In last 6 months 

 

2.3 

 

 

7.8 (5.0) 

3.2 (2.0) 

 

2.6** 

 

 

7.9 (5.0) 

3.3 (2.0)** 

 

Days in care, mean (median)
e
 

       Last 24 months in total 

       Primary care hospital 

       Specialized care hospital 

       Nursing home 

       Service housing with 24-h. assist. 

 Days at home, mean (median)
e
 

 

 

220.3 (82.0) 

103.1 (22.0) 

  20.2 (7.0) 

96.6 (0) 

na 

509.7 (648.0) 

 

 

257.0 (93.0)** 

  65.0 (18.0)** 

  14.0 (4)** 

  63.5 (0)** 

113.2 (0)** 

472.6 (637.0)** 

a. The Causes of Death Register, The Care Register for Health Care, and The Care Register for Social ��
Welfare.   ��
b. p-value refers to independent-samples t-test between 1998 and 2013. ��
c. p-value refers to chi-square test by crosstabs between 1998 and 2013.  ��
d. Includes the above mentioned diagnoses. ��
e. p-value refers to Mann-Whitney U test between 1998 and 2013. 	�
**p < 0.001, na = information not available  
�
 ���
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The four care profiles constructed in 2013 were: 1) community residents (8.4% of the ��

whole study population); 2) community residents with end-of-life care transitions ��

(59.3%); 3) care residents with end-of-life care transitions (14.7%), and 4) permanent ��

care residents (16.2%) (Figure 2). In all profiles, the average age, the proportion of those ��

who died at age 90 or older, and the proportion of men were higher in 2013 than in ��

1998.  ��

 ��

Figure 2. Profiles 1-4 in 2013. Right scale: Proportion (%) of people who had transitions 	�
24-1 months before death. Left scale: Average number of days in different care facilities 
�
or at home 24-1 months before death.  ���
 (Figure 2 about here) ���

 ���

Profile 1, community residents, was equally prevalent in both study years. Older people ���

in this group made little use of care services, especially care provided in long-term care ���

facilities (Table 2). All of the older people in this group stayed at home for the last six-���

month period. This profile was the youngest of all the profiles although the average age ���

and the proportion of those who died at the age of 80 or older increased. Profile 1 was ���

the only one with a male majority. The number of diagnoses was lower (average 1.8) �	�

than in the other profiles, although the number was higher in 2013 than in 1998. Over �
�

half had ischemic heart disease, and one-third had other circulatory diseases.  ���

 ���

Profile 2, community residents with end-of-life care transitions, was the single biggest ���

profile and accounted for over half the study population, although the profile was less ���

prevalent in 2013 than in 1998 (Table 2). People in this profile lived mainly at home, and ���
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most of their round-the-clock care use was clustered in their last few months of life. The ��

average number of days in care facilities during the last two years was only 77.5, ��

indicating that people mostly spent less than three months in care. The use of long-term ��

care services was infrequent. The number of care transitions was higher than in other ��

profiles and increased from 1998 to 2013. This was the second youngest profile yet the ��

proportion of people aged 90 or older increased especially. Profile 2 was almost equally ��

common among men and women. The number of diagnoses was rather high and ��

increased from 1998 to 2013. The most common diagnosis was cardiovascular disease, 	�

followed by respiratory diseases. Cancer was clearly more frequent in this profile than in 
�

the other profiles and increased over time: over one-third of the people in this profile ���

were diagnosed with cancer. ���

 ���

The number of care residents with end-of-life care transitions (Profile 3) increased from ���

1998 to 2013 (Table 2). Long-term care use was frequent, especially service housing with ���

24-hour assistance. People increasingly moved from long-term care to hospital as death ���

approached. The care transitions were rather high and increased from 1998, but they ���

were still lower than in Profile 2. Profile 3 was dominated by women and people aged 80 ���

or over. The average number of diagnoses increased from 1998 to 2013. The prevalence �	�

of both dementia and respiratory diseases was over 50%, and was higher in 2013 than in �
�

1998.  ���

 ���
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The number of permanent care residents (Profile 4) increased somewhat over time ��

(Table 2). This was the oldest profile: the average age of death was 87.8 years, and ��

42.5% were aged 90 or older. The days lived in care facilities were also the highest of all ��

in this profile: permanent care residents spent no more than approximately one month ��

at home. The number of care transitions was rather low, and they did not change ��

between the study years. The average number of diagnoses also remained unchanged. ��

The majority were women, and three in four of the permanent care residents had ��

dementia. The prevalence of dementia increased notably between the study years. 	�

  
�
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Table 2. Description of profiles. Comparison between 1998 and 2013.  

 Profile 1: Community 

residents 

Profile 2: Community residents 

with EoL care transitions 

Profile 3: Care residents with EoL 

care transitions 

Profile 4: Permanent care 

residents 

The year of death 1998 2013  1998 2013  1998   2013  1998 2013  

% of population (N) 

Population 

Age, mean
a
 

8.5 (2889) 

 

79.4 

8.4 (3207) 

 

81.1** 

 64.3(21 951) 

 

81.4 

59.3(22568) 

 

83.2** 

 10.5 (3574) 

 

85.2 

14.7 (5610) 

 

86.8** 

 14.5 (4958) 

 

86.3 

16.2 (6176) 

 

87.8** 

 

Age %
b 

 

     70-79 

     80-89 

     90+ 

 

55.2 

37.0 

7.8 

 

44.9** 

41.2** 

13.9** 

  

41.7 

45.9 

12.4 

 

32.0** 

47.7** 

20.3** 

  

19.5 

54.6 

25.9 

 

15.0** 

48.2** 

36.8** 

  

16.8 

49.9 

33.3 

 

12.9** 

44.6** 

42.5** 

 

 

Gender 
b 

 

     Men 

     Women 

 

Number of diagnoses, mean
a
 

 

 

51.4 

48.6 

 

1.5 

 

 

57.6** 

42.4** 

 

1.8** 

  

 

45.2 

54.8 

 

2.4 

 

 

48.3** 

51.7** 

 

2.7** 

  

 

31.1 

68.9 

 

2.7 

 

 

34.5** 

65.5** 

 

3.0** 

  

 

23.9 

76.1 

 

2.3 

 

 

27.0** 

73.0** 

 

2.3 

 

 

Diagnoses (%)
b
 

       Dementia  

       Cancer 
 

       Diabetes 

       Mental disorders 

       Neurological 

       Respiratory 

       Hip fracture 

       Stroke 

       Ischemic heart dis. 

       Other circulatory dis. 

 

 

 

5.7 

7.0 

8.9 

5.9 

3.9 

14.9 

1.2 

12.0 

74.2 

25.8 

 

 

 

10.8** 

8.9** 

12.1** 

8.2** 

5.6* 

19.9** 

1.5 

10.3* 

66.5** 

35.8** 

 

  

 

12.0 

31.0 

15.0 

6.3 

9.8 

43.8 

6.7 

22.1 

57.7 

30.6 

 

 

20.4** 

36.4** 

17.9** 

5.8* 

11.7** 

48.0** 

6.1* 

19.2** 

57.1 

46.4** 

  

 

40.8 

12.9 

16.0 

10.4 

15.8 

52.9 

15.8 

28.6 

52.5 

25.7 

 

 

 

59.3** 

13.3 

17.8* 

8.4* 

14.8 

56.7** 

10.5** 

25.9* 

51.3 

41.2** 

 

  

 

56.5 

6.5 

10.0 

8.5 

11.9 

51.3 

7.4 

27.0 

37.4 

18.1 

 

 

70.4** 

8.1* 

10.1 

5.6** 

11.3** 

39.9** 

4.7** 

21.5** 

34.0** 

25.0** 

 

 

 Description of profiles 

Number of transitions
c,  

mean (median) 

       In last 2 years 

       In last 6 months 

 

 

 

1.8 (0) 

0 

 

 

 

1.6 (0)** 

0 

  

 

 

9.7 (7) 

4.5 (3) 

 

 

 

9.9 (7)  

4.7 (4)** 

  

 

 

8.3 (6) 

2.8 (2) 

 

 

 

9.1 (6)** 

3.4 (3)**  

  

 

 

2.5 (0) 

0 

 

 

 

2.7 (0) 

0 

 

 

Days in care
c,  

mean (median) 

       Primary care hospital 

 

14.8 (0) 

5.7 (0) 

 

10.4 (0)** 

5.9 (0) 

  

78.7 (53) 

42.1(20) 

 

77.5 (52)** 

43.7 (24)** 

  

610.9 (665) 

128.0 (41) 

 

645.0 (728)** 

84.1 (24)** 

  

672.5 (730) 

398.7 (461) 

 

688.2 (730)** 

148.9 (0)** 
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       Specialized care hospital 

       Nursing home 

       Service housing 

       Home 

3.5 (0) 

5.5 (0) 

na 

715.2 (730) 

2.4 (0)** 

0.6 (0)** 

1.4 (0) 

719.6 (730)** 

23.6 (0) 

13.0 (0) 

na 

651.4 (677) 

16.2 (9)** 

6.8 (0)** 

10.7 (0) 

652.5 (680)** 

23.2 (5) 

450.1 (518) 

na 

119.1 (65) 

14.5 (3)** 

122.7 (0)** 

424.8 (521) 

84.6 (2)** 

14.4 (0) 

259.1 (0) 

na 

57.5 (0) 

11.0 (0)** 

259.5 (0) 

266.9 (0) 

41.8 (0)**                   

End-of-life (EoL) refers to the last six months of life. 

Number of diagnoses: Mean number of major diagnostic groups in Causes of Death register, Care Register for Health Care and Care Register for Social Welfare.  

Diagnoses: Prevalence by profiles in 1998 and in 2013 in Causes of Death register, Care Register for Health Care and Care Register for Social Welfare. 

* 0.001 ≤ p < 0.005, **p < 0.001, na = information not available  

a. b. p-value refers to independent-samples t-test between 1998 and 2013. 

b. p-value refers to chi-square test by crosstabs between 1998 and 2013.  

c. p-value refers to Mann-Whitney U test between 1998 and 2013. 
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���
DISCUSSION ��

 ��

In this study of Finnish people who died at the age of 70 or older in 1998 and 2013, we ��

constructed four care profiles in the last two years of life. One of the main findings was ��

that the majority of older people lived outside care facilities until the very last months of ��

life. This, however, became less frequent over the study period, and the care profiles ��

with high levels of care service use became more prevalent. The proportion of those 	�

who lived the majority of time in care and had care transitions in the last six months of 
�

life increased in particular. These changes in older people’s care profiles occurred ���

simultaneously to when the Finnish health care policy has promoted de-���

institutionalization of care and emphasized living at home as long as possible. Therefore, ���

the care in last two years of life has developed in the opposite direction to what the ���

recommendations for care policy suggested.  ���

 ���

The number of people who died at a very old age with dementia, and with multi-���

morbidity, increased between the study years. It is likely that increasing longevity and ���

morbidity contributed to the increase in care profiles that showed high levels of care �	�

use.
9, 22-25

 Lunney et al. (2002, 2003)
6 7

 identified four end-of-life functional decline �
�

trajectories: the frailty group, cancer group, sudden death, and organ failure group. The ���

patterns of functional decline illustrate the level of independence and the need for care ���

near the time of death; the sudden death and the cancer group were the most ���
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���
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independent, while the frailty group was the least independent and used long-term care ��

services the most. In our study, Profiles 1 and 2 likely include the sudden death and ��

cancer groups, respectively, represented in Lunney´s study, while Profiles 3 and 4 share ��

characteristics that are in common with the frailty group that is dominated by very old ��

people and women. The changes in care service use at the end of life and in the study ��

population do imply that the proportion of those who belong to the frailty group at the ��

end of life has increased between the study periods.  ��

 	�

The increase in the percentages and the numbers of people aged 90 or older and those 
�

with dementia were highest in the care profiles 3 and 4. However, these numbers ���

increased in all the profiles, even among those who lived at home until their last ���

months. We do not know the functional status of these individuals or how ���

independently they managed in their everyday lives, but there is no evidence that the ���

functional capacity of people aged 90 or over has improved in the past decade.
26

 It is ���

possible then that increasing numbers of the very old and frail are living their last ���

months of life at home. If this is true, more resources will need to be made available to ���

home care services to ensure there is a sufficient supply of professionals trained in the ���

care of older people with dementia and complex chronic conditions. �	�

Further, more resources and greater effort will probably have to be invested in informal �
�

care which is usually provided by family members or friends.  ���

 ���
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Patterns of care use reflect not only the changes occurring in the population structure, ��

but also the ongoing reform of the service system. Between the two study years, the ��

emphasis of long-term care in Finland shifted from institutional care to community long-��

term care offered in service housing with 24-hour assistance. Our finding of an increase ��

in the number of older people categorized in Profile 3, including end-of-life care ��

transitions, suggests that increasing use of service housing may have led to a higher ��

number of care transitions near the time of death, a result supported by our previous ��

study
20

.  Our results also showed a decline in hospital days and an increase in the 	�

number of diagnoses. In previous studies both the shorter periods of hospital care
27

 and 
�

the increased number of diagnoses
28

 were identified as underlying causes of the more ���

frequent care transitions. There are few studies on what causes transitions from service ���

housing with 24-hour assistance to hospitals
29 30

. Some of the reasons include symptoms ���

that are too difficult to be treated outside hospitals, such as severe falls or hip fractures. ���

Transitions of these kinds of cases to hospitals are likely to indicate adequate care. Yet, a ���

higher number of care transitions may also be indicative of poor coordination of care for ���

those suffering from complex chronic conditions
1
. The growing number of transitions, ���

particularly close to death, may also jeopardize the quality of care and quality of life, ���

especially in the most vulnerable patient groups such as those with cognitive �	�

impairment.
31

 Better coordination of care and improved management of hospital �
�

admissions and discharges are essential conditions for a well functioning and ageing ���

friendly service system.
1
 When health and social care services are reorganized to cope ���
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with an increasing number of older clients, it is important to give careful thought to the ��

unintended consequences of those changes.  ��

 ��

Rather than trying to identify causal relationships between individual characteristics and ��

care use, this study provides greater insight into ongoing demographic changes and how ��

these changes are reflected in actual care use at the population level. The greatest ��

strength of this research is in its use of extensive and reliable register data that enabled ��

a retrospective follow-up on all older people who died in 1998 and in 2013. Finnish care 	�

registers are considered highly reliable
32

 for providing accurate information on care 
�

service use and individual characteristics. The information on care use, care transitions, ���

and personal characteristics, such as age, gender, and diagnoses, are available for ���

everyone; thus there are practically no missing data in these registries. A rough ���

classification, based on previous research findings, was made on the basis of days stayed ���

in care and end-of-life care transitions. It revealed clear differences between the four ���

profiles in age, gender, and frequency of different diagnoses. Retrospective end-of-life ���

care studies are not without critique due to the observation time decided in advance, ���

which does not vary between the study subjects, and the problems in drawing ���

associations between the subject characteristics and the observed care.
33

 Yet, the �	�

purpose of our study was not to establish any prospective care use trajectories for �
�

different diagnoses, or to evaluate clinical care pathways typical for specific diseases. ���

The main goal of this paper was to present a realistic view of the extent of care service ���

use in the last two years of life in the older population during the time when death is ���
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increasingly postponed to higher ages, and major care reforms are conducted to reduce ��

institutional care and increase living at home. Such a nation-wide, retrospective study ��

provides extensive information about the extent and the specific services that are being ��

used in this population during the last years of life, i.e. during the time period when care ��

use is usually at its highest,
8-10

 as well as to what extent service use has changed over a ��

certain time period. ��

 ��

One of the weaknesses of this study is that our data provided no information on 	�

functional ability or the availability of informal care or formal home care services, which 
�

affect the need for and use of round-the-clock care. In some cases, informal care may ���

substitute for formal round-the-clock care services, and vice versa.
34

 Based on our ���

results, we can only comment on round-the-clock care service use occurring outside ���

private households. More detailed information on which care sites people move ���

between would give beneficial information on the current care arrangements near the ���

time of death; however, these single care transitions could not be identified in this ���

study. The results of this study are based on comparisons made between two time ���

periods, and therefore, any assumptions of linear trends in development between 1998 ���

and 2013 should be made with caution. It is possible that changes in diagnostic practices �	�

have contributed to the increases seen in some of the diagnostic groups studied. For �
�

example the diagnostics of dementing diseases has improved during the past 20 years ���

and it cannot be excluded that the registers are therefore likely more accurate reporting ���

these diseases at the end of our study period than in the beginning. However, we are ���
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not able to investigate the development of such diagnostic practices in this particular ��

study.  ��

 ��

Despite these shortcomings, this article provides novel and reliable information on ��

ongoing trends in the patterns of care of an old population living their last years of life. ��

The demographic change and the care policies that now prefer home care over ��

institutional care are not just a Finnish phenomenon; thus, the results of this study ��

should be taken seriously in the care planning for other societies as well. As for 	�

increasing longevity, the key question is whether this change is accompanied by either a 
�

compression or an expansion of morbidity.
1 25

 In either case, the end-of-life period is ���

inevitably characterized by morbidity and disability. Even if morbidity and the onset of ���

chronic conditions, such as dementia, are further postponed,
35

 the increasingly high age ���

at which this period is lived and experienced means there will probably be a continued ���

growing need for care for a longer period of time before death. In other words, it is ���

possible that people will be able to enjoy an increasing number of healthy years, while ���

at the same time having their last years of life be characterized by a longer period of ���

serious disability than ever before.  ���

 �	�

Conclusions �
�

Most older people continue to live in their homes until the last months of their lives. ���

This pattern of care is in line with current care recommendations, which emphasize the ���

benefits of living in a private home, and care provided in non-institutional settings. Yet, ���
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living the most of the last two years of life in long-term care settings, increased from ��

1996-1998 to 2011-2013. The reasons behind this development should be studied ��

further. Increasing age at the time of death, and an increase in multi-morbidity, ��

especially dementia, might have contributed to the increase in care use near the time of ��

death. It is, therefore, important to bear in mind that living at home until close to death ��

may present new problems and challenges for the older people themselves as well as ��

for their care providers, especially when those last years and months of life are ��

increasingly lived at a very old age, and with multi-morbidity. The care systems must be 	�

prepared for the challenges of more severe disability as well as for longer periods of 
�

long-term care as needed at the end of life.  ���

 ���
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Figure 1. The four care profiles. End-of-life (EoL) refers to the last six months of life. 
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Figure 2. Profiles 1-4 in 2013. Right scales: Proportion (%) of people who had transitions in 24-1 months 
before death (max 75). Left scales: Average number of days in different care facilities or at home in 24-1 

months before death (max 30).  
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STROBE Statement—checklist of items that should be included in reports of observational studies 

 

 Item 

No Recommendation 

Title and abstract 1 (a) Retrospective nationwide register study p. 2, 4, 6 

(b) Abstract p. 2 

Introduction 

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 

p. 5-6 

Objectives 3 State specific objectives, including any prespecified hypotheses p. 6 

Methods 

Study design 4 Present key elements of study design early in the paper p. 6-8 

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, 

exposure, follow-up, and data collection p. 6-8 

Participants 6 Cross-sectional study—Give the eligibility criteria, and the sources and methods of 

selection of participants .p.6-7 

 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect 

modifiers. Give diagnostic criteria, if applicable p. 7-8 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods if there 

is more than one group p. 6-7 

Bias 9 Describe any efforts to address potential sources of bias p.6  

Study size 10 Explain how the study size was arrived at p. 6 

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why 7-9 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 

p.9-11 

(b) Describe any methods used to examine subgroups and interactions p.8-9 

(c) Explain how missing data were addressed NO MISSING DATA, p.6 

Cross-sectional study—If applicable, describe analytical methods taking account of 

sampling strategy 

(e) Describe any sensitivity analyses NOT NEEDED in this study 

Continued on next page
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Results 

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, 

examined for eligibility, confirmed eligible, included in the study, completing follow-up, and 

analysed p. 6,8-9,11 

(b) Give reasons for non-participation at each stage  p.10 

(c) Consider use of a flow diagram Figure 1.  

Descriptive 

data 

14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information 

on exposures and potential confounders 11-13 

(b) Indicate number of participants with missing data for each variable of interest NO 

MISSING DATA p. 6 

 

Outcome data 15* Cohort study—Report numbers of outcome events or summary measures over time 

Case-control study—Report numbers in each exposure category, or summary measures of 

exposure 

Cross-sectional study—Report numbers of outcome events or summary measures p. 11-13 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their 

precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and 

why they were included 

(b) Report category boundaries when continuous variables were categorized p.12 

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful 

time period 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity 

analyses p. 12-15 

Discussion 

Key results 18 Summarise key results with reference to study objectives p.18 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. 

Discuss both direction and magnitude of any potential bias p. 21-22 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity 

of analyses, results from similar studies, and other relevant evidence p. 18-20 

Generalisability 21 Discuss the generalisability (external validity) of the study results p. 21-22 

Other information 

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, 

for the original study on which the present article is based p. 24 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and 

unexposed groups in cohort and cross-sectional studies. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org. 
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Changes in older people’s care profiles during the last two years of life, 1 

1996-1998 and 2011-2013: a retrospective nationwide study in Finland 2 

Abstract 3 

 4 

Objectives: The time of death is increasingly postponed to a very high age. How this 5 

change affects the use of care services at the population level is unknown. This study 6 

analyzes the care profiles of older people during their last two years of life, and 7 

investigates how these profiles differ for the study years 1996-1998 and 2011-2013.  8 

Design: Retrospective cross-sectional nationwide data drawn from the Care Register for 9 

Health Care and for Social Care, and the Causes of Death Register. The data included the 10 

use of hospital and long-term care services during the last two years of life for all those 11 

who died in 1998 and in 2013 at the age of ≥70 in Finland. 12 

Methods: We constructed four care profiles using two criteria: 1) number of days in 13 

round-the-clock care (vs. at home) in the last two years of life and 2) care transitions 14 

during the last six months of life (i.e. end-of-life care transitions).  15 

Results: Between the study periods, the average age at death and the number of 16 

diagnoses increased. Most older people (1998:64.3%, 2013:59.3%) lived at home until 17 

their last months of life (Profile 2) after which they moved into hospital or long-term 18 

care facilities. This profile became less common and the profiles with a high use of care 19 

services became more common (Profiles 3 and 4 together in 1998:24.5%, in 20 

2013:30.9%). People with dementia, women, and the oldest old were overrepresented 21 
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3 

 

in the latter profiles. In both study periods, fewer than one in ten stayed at home for the 1 

whole last six months (Profile 1). 2 

Conclusions: Postponement of death to a very old age may translate into more severe 3 

disability in the last months or years of life. Care systems must be prepared for longer 4 

periods of long-term care services needed at the end of life.  5 

 6 

 7 

Keywords: Ageing, dementia, long-term care, care services, care profile, pattern of care 8 

9 
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Strengths and Weaknesses 1 

• The major strength of this study is the availability of information on all round-2 

the-clock care use and days lived at home during the last 730 days of life for 3 

everyone who died at age 70 or older in 1998 or in 2013 in Finland.  4 

• The size and reliability of the study population provides a unique study 5 

composition that enables the identification of the older populations’ care 6 

profiles at the national level, and clearly reveals how those profiles have changed 7 

between the study years.  8 

• The data lacked information on functional ability, availability of informal care 9 

and formal home care, all of which are important contributors to care use.  10 

• Detailed information on which care sites people actually moved between could 11 

not be identified.  12 

  13 
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Changes in older people’s care profiles during the last two years of life, 1 

1996-1998 and 2011-2013: a retrospective nationwide study in Finland 2 

  3 

INTRODUCTION 4 

Driven mainly by longer average lifespans, population ageing creates significant new 5 

challenges for health and social service systems worldwide.
1 2

 Findings on health trends 6 

and the development of healthy life expectancy vary, but what is constant is that, on 7 

average, physical and cognitive capabilities will decline with increasing old age and 8 

approaching death.
3-7

 The use of care services
8-10

 and care transitions, i.e., movements 9 

between care sites,
11-13

 are thus naturally more frequent at the end of life than earlier. 10 

Declining old-age mortality has postponed the end-of-life period and death to older 11 

ages, thereby producing new challenges for medical services and long-term care. 12 

 13 

In response to the increasing need for care and rising costs induced by population aging 14 

and longer life, several countries have reallocated resources from institutional care to 15 

support for living at home with home help or in home-like care facilities.
14-17

 Finland is 16 

no exception. Since the late 1990s, the provision of traditional institutional long-term 17 

care has decreased, while the availability of service housing with 24-hour assistance, 18 

classified as community long-term care, has increased.
18

 This change has coincided with 19 

an increase in the modal age of death from 83 to 86 years and a doubling in the number 20 

of people aged 85 or older.
19

 21 

 22 
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Although the impacts of higher age and the closeness of death on care use are well 1 

known, we still lack a good understanding of patterns of care use among older people. 2 

We have virtually no information about how these care patterns will be affected by the 3 

ongoing reform of care services. In this study, we took advantage of existing nationwide 4 

care registers to investigate 1) care profiles in the last two years of life for the entire 5 

population who died at the age of 70 or older in Finland in 1998 or in 2013 and 2) the 6 

changes in these profiles between 1998 and 2013, a period during which long-term care 7 

was reformed.  8 

 9 

METHODS 10 

Data 11 

The data for the study were drawn from national registers and included the use 12 

of hospital and long-term care services during the last two years of life for all 13 

people who died in 1998 (N 34 116) and in 2013 (N 38 087) at the age of 70 or 14 

older in Finland. Information on the use of care services for the last 730 days for 15 

each individual was obtained from the Care Register for Health Care and the 16 

Care Register for Social Care (National Institute for Health and Welfare). These 17 

registers include information on all care use delivered in all round-the-clock care 18 

facilities. The information in the registers is filled for everyone, thus there is 19 

practically no missing information. The decision to focus on the last two years of 20 

life was based on the knowledge that the use of different care services increases 21 

most sharply during this period.
8 9

 The Causes of Death Register (Statistics 22 
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Finland) provides the date of death and all causes of death (immediate, 1 

underlying, intermediate and contributing causes) as stated on each individual 2 

death certificate. Datasets were linked using personal identity codes (PIC) that 3 

remain unchanged throughout the person’s lifetime. The researchers had no 4 

access to the PICs. Permission to access the registers was obtained from each 5 

registrar. The research plan was approved by the Pirkanmaa Hospital District 6 

Ethics Committee (Decision R08192). 7 

 8 

The diagnoses were identified in the Care Registers and the Causes of Death Register 9 

and were categorized according to the International Classification of Diseases (ICD10): 10 

Dementia (F00-F03, G30), cancer (C00-C97), diabetes (E10-E14), psychosis, depressive 11 

symptoms or other mental health disorders excluding dementia (F04-F99), Parkinson’s 12 

disease or other neurological diseases (G00-G99 excluding G30), chronic asthma and 13 

COPD or other respiratory diseases (J00-J99), hip fracture (S72), stroke (I60-I69), 14 

ischemic and other heart diseases excluding rheumatic and alcoholic heart diseases (I20-15 

I25, I30-I425, I427-I52), and other diseases of the circulatory system (I00-I15, I26-I28, 16 

I70-I99).  17 

 18 

Care Services 19 

The care services used and the amount of time spent outside care facilities was 20 

followed for 730 days prior to each individual’s death. The round-the-clock care 21 

services studied here included primary care hospital (health center inpatient 22 
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wards offering short-term hospital care and institutional long-term care); 1 

specialized care hospital (university hospitals and central, district and private 2 

hospitals); nursing homes (institutional long-term care); and service housing with 3 

24-hour assistance (community long-term care). Service housing with 24-hour 4 

assistance (also known as sheltered housing with 24-hour assistance) represents 5 

a relatively new form of round-the-clock long-term care facilities and differ from 6 

nursing homes. Most nursing homes are publicly owned, while more than half of 7 

the service housing facilities with 24-hour assistance facilities are owned by the 8 

private sector or non-governmental organizations (NGOs). Municipalities offered 9 

care in publicly owned nursing homes previously, however, in recent years, they 10 

have increasingly purchased services from privately owned service housing that 11 

provides 24-hour assistance. The eligibility for long-term care placement either 12 

in a nursing home or in service housing with 24-hour assistance is needs-based. 13 

Service housing facilities are considered more homelike than nursing homes, but 14 

the former are expected to provide care for similar health conditions and 15 

resident groups as the latter, namely, nursing homes do. The municipalities hold 16 

the main responsibility for the funding of nursing home care, and in addition the 17 

residents pay an income-based monthly fee for care and residence. On the 18 

contrary, in service housing with 24-hour assistance the fees which the residents 19 

pay out of pocket vary, thus the funding is not as regulated as it is for nursing 20 

homes.
20

  21 

 22 
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9 

 

People were classified as living at home when they were not in any of the above 1 

described care facilities. However, we have no data on the use of informal care 2 

or formal home care services. The 1998 study population refers to people who 3 

died in 1998: their care use thus took place during 1996 -1998. The 2013 study 4 

population refers to people who died in 2013 and whose care use took place 5 

during 2011-2013.  6 

 7 

Key Concepts 8 

Use of care refers to the number of days stayed in different round-the-clock care 9 

facilities in the last two years of life. Care transition is defined as moving from one’s 10 

home to a care facility, or from one care site to another, or a home discharge for at least 11 

one night. The Care profile refers to the whole trajectory of days stayed at different sites 12 

and the frequency of care transitions in the last 24 months. The concept end of life (EoL) 13 

refers here to the final six months of life.  14 

 15 

Identification of Profiles  16 

Based on earlier findings by our research group
9, 20 21 

and others,
6-8, 22

 we considered 17 

being in round-the-clock care vs. living at home and the experience of care transitions as 18 

the most important descriptors of patterns of care during the last years of life. 19 

Therefore, we first categorized each individual into a group by using two criteria (Figure 20 

1): 1) whether the decedent had lived the majority of time in the last two years of life in 21 

round-the-clock care (≥365 days) or at home (≥365 days), and 2) whether or not the 22 
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decedent had any care transitions during the last six months of life (i.e., end-of-life care 1 

transitions).  2 

 3 

Figure 1. The four care profiles. End-of-life (EoL) refers to the last six months of life. 4 

 (Figure 1 about here) 5 

 6 

Based on these criteria, we constructed four care profiles. The first profile consisted of 7 

people who lived most of the time in the last two years at home and had no transitions 8 

to care facilities in the last six months. The second profile included those who lived most 9 

of their last two years at home and had care transitions in the last six months. The third 10 

profile comprised people who lived most of the time in round-the-clock care and had 11 

end-of-life care transitions. The fourth profile included people who lived most of the 12 

time in round-the-clock care and stayed the last six months in the same care facility. 13 

These categories covered 97.8% and 98.6% of all individuals who died in 1998 or in 14 

2013, respectively. Individuals who did not fall into any of these categories (2.2% in 15 

1998 and 1.4% in 2013) were designated as “unclassified” and thus excluded from 16 

further analysis. 17 

 18 

Statistical Analysis  19 

The characteristics of the different profiles were described by age, gender, diagnostic 20 

groups, number of care transitions in the last two years and in the last six months, and 21 

number of days in care during the last two years. First, the study population was 22 

categorized into four different profiles and described among those who died in 2013. 23 
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Second, the profiles were identified among those who died in 1998. Third, the profiles in 1 

1998 and 2013 were compared. Chi-square tests were performed to compare the 2 

proportion of different age groups, men, women, and the proportion of people with 3 

different diagnoses in different profiles for these years. Independent sample t-tests 4 

were performed to compare the mean age and mean number of diagnoses for the 5 

different profiles between 1998 and 2013. Mann-Whitney U-tests were conducted to 6 

compare the number of transitions in the last two years and the last six months, and the 7 

number of days in care for the different profiles. The data were analyzed using IBM SPSS 8 

Statistics 22. Profile figures were constructed using Excel (Microsoft Office 2013). 9 

 10 

RESULTS 11 

The number of people who died at age 70 or older totaled 34 116 in 1998 and 38 087 in 12 

2013. The average age at death was 82.4 years in 1998, and 84.3 years in 2013 (Table 1). 13 

The proportion of women in the sample was lower in 2013 (56.5%) than in 1998 (59.2%). 14 

The proportion of those with dementia, cancer, diabetes, Parkinson’s disease or other 15 

neurological diseases, chronic asthma and COPD or other respiratory diseases, and 16 

other diseases of the circulatory system, in last two years of life, was higher in 2013 than 17 

in 1998. Hip fracture, stroke, ischemic and other heart diseases, and mental disorders 18 

decreased between the study years. The average number of diagnoses in the last two 19 

years of life and the number of care transitions in the last six months of life increased. 20 

The total number of days in care per capita increased due to the increase in days in 21 

service housing with 24-hour assistance; the number of days in other care facilities 22 
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12 

 

decreased between the study years, as the number of days lived at home also 1 

decreased.  2 

  3 

Page 12 of 33

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review
 only

 

13 

 

Table 1. Description of the study population, care transitions, and days in round-the-clock care.
a
  1 

All those who died at age 70 or older in 1998 and 2013.  2 

Year of death (N) 1998 (34 116 ) 2013 (38 087) 

Age at death, mean 
b
 

 

82.4 84.3** 

Age % 
c
 

    70-79 

    80-89 

    90+ 

 

 

36.4 

46.8 

16.8 

 

27.2** 

46.7** 

26.0** 

Gender % 
c
 

Men 

Women 

 

40.8  

59.2  

 

43.5** 

56.5** 

 

Diagnoses % 
a, c

 

    Dementia 

    Cancer 

    Diabetes 

    Mental disorders 

    Neurological 

    Respiratory 

    Hip fracture 

    Stroke 

    Ischaemic heart dis. 

    Other circulatory dis. 

 

 

 

21.7 

23.1 

13.8 

  7.1 

10.1 

43.6 

  7.3 

22.8 

55.3 

27.7 

 

 

33.9**  

25.8**  

16.1**  

  6.4**  

11.6**  

45.5**  

  6.1**  

19.9**  

53.2**  

41.2**  

 

Number of diagnoses, mean 
d
 

 

Number of transitions, mean (median)
e
 

In last 24 months 

In last 6 months 

 

2.3 

 

 

7.8 (5.0) 

3.2 (2.0) 

 

2.6** 

 

 

7.9 (5.0) 

3.3 (2.0)** 

 

Days in care, mean (median)
e
 

       Last 24 months in total 

       Primary care hospital 

       Specialized care hospital 

       Nursing home 

       Service housing with 24-h. assist. 

 Days at home, mean (median)
e
 

 

 

220.3 (82.0) 

103.1 (22.0) 

  20.2 (7.0) 

96.6 (0) 

na 

509.7 (648.0) 

 

 

257.0 (93.0)** 

  65.0 (18.0)** 

  14.0 (4)** 

  63.5 (0)** 

113.2 (0)** 

472.6 (637.0)** 

a. The Causes of Death Register, The Care Register for Health Care, and The Care Register for Social 3 

Welfare.   4 

b. p-value refers to independent-samples t-test between 1998 and 2013. 5 

c. p-value refers to chi-square test by crosstabs between 1998 and 2013.  6 

d. Includes the above mentioned diagnoses. 7 

e. p-value refers to Mann-Whitney U test between 1998 and 2013. 8 

**p < 0.001, na = information not available  9 

 10 
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The four care profiles constructed in 2013 were: 1) community residents (8.4% of the 1 

whole study population); 2) community residents with end-of-life care transitions 2 

(59.3%); 3) care residents with end-of-life care transitions (14.7%), and 4) permanent 3 

care residents (16.2%) (Figure 2). In all profiles, the average age, the proportion of those 4 

who died at age 90 or older, and the proportion of men were higher in 2013 than in 5 

1998.  6 

 7 

Figure 2. Profiles 1-4 in 2013. Right scale: Proportion (%) of people who had transitions 8 

24-1 months before death. Left scale: Average number of days in different care facilities 9 

or at home 24-1 months before death.  10 

 (Figure 2 about here) 11 

 12 

Profile 1, community residents, was equally prevalent in both study years. Older people 13 

in this group made little use of care services, especially care provided in long-term care 14 

facilities (Table 2). All of the older people in this group stayed at home for the last six-15 

month period. This profile was the youngest of all the profiles although the average age 16 

and the proportion of those who died at the age of 80 or older increased. Profile 1 was 17 

the only one with a male majority. The number of diagnoses was lower (average 1.8) 18 

than in the other profiles, although the number was higher in 2013 than in 1998. Over 19 

half had ischemic heart disease, and one-third had other circulatory diseases.  20 

 21 

Profile 2, community residents with end-of-life care transitions, was the single biggest 22 

profile and accounted for over half the study population, although the profile was less 23 

prevalent in 2013 than in 1998 (Table 2). People in this profile lived mainly at home, and 24 
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most of their round-the-clock care use was clustered in their last few months of life. The 1 

average number of days in care facilities during the last two years was only 77.5, 2 

indicating that people mostly spent less than three months in care. The use of long-term 3 

care services was infrequent. The number of care transitions was higher than in other 4 

profiles and increased from 1998 to 2013. This was the second youngest profile yet the 5 

proportion of people aged 90 or older increased especially. Profile 2 was almost equally 6 

common among men and women. The number of diagnoses was rather high and 7 

increased from 1998 to 2013. The most common diagnosis was cardiovascular disease, 8 

followed by respiratory diseases. Cancer was clearly more frequent in this profile than in 9 

the other profiles and increased over time: over one-third of the people in this profile 10 

were diagnosed with cancer. 11 

 12 

The number of care residents with end-of-life care transitions (Profile 3) increased from 13 

1998 to 2013 (Table 2). Long-term care use was frequent, especially service housing with 14 

24-hour assistance. People increasingly moved from long-term care to hospital as death 15 

approached. The care transitions were rather high and increased from 1998, but they 16 

were still lower than in Profile 2. Profile 3 was dominated by women and people aged 80 17 

or over. The average number of diagnoses increased from 1998 to 2013. The prevalence 18 

of both dementia and respiratory diseases was over 50%, and was higher in 2013 than in 19 

1998.  20 

 21 
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The number of permanent care residents (Profile 4) increased somewhat over time 1 

(Table 2). This was the oldest profile: the average age of death was 87.8 years, and 2 

42.5% were aged 90 or older. The days lived in care facilities were also the highest of all 3 

in this profile: permanent care residents spent no more than approximately one month 4 

at home. The number of care transitions was rather low, and they did not change 5 

between the study years. The average number of diagnoses also remained unchanged. 6 

The majority were women, and three in four of the permanent care residents had 7 

dementia. The prevalence of dementia increased notably between the study years. 8 

  9 
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Table 2. Description of profiles. Comparison between 1998 and 2013.  

 Profile 1: Community 

residents 

Profile 2: Community residents 

with EoL care transitions 

Profile 3: Care residents with EoL 

care transitions 

Profile 4: Permanent care 

residents 

The year of death 1998 2013  1998 2013  1998   2013  1998 2013  

% of population (N) 

Population 

Age, mean
a
 

8.5 (2889) 

 

79.4 

8.4 (3207) 

 

81.1** 

 64.3(21 951) 

 

81.4 

59.3(22568) 

 

83.2** 

 10.5 (3574) 

 

85.2 

14.7 (5610) 

 

86.8** 

 14.5 (4958) 

 

86.3 

16.2 (6176) 

 

87.8** 

 

Age %
b 

 

     70-79 

     80-89 

     90+ 

 

55.2 

37.0 

7.8 

 

44.9** 

41.2** 

13.9** 

  

41.7 

45.9 

12.4 

 

32.0** 

47.7** 

20.3** 

  

19.5 

54.6 

25.9 

 

15.0** 

48.2** 

36.8** 

  

16.8 

49.9 

33.3 

 

12.9** 

44.6** 

42.5** 

 

 

Gender 
b 

 

     Men 

     Women 

 

Number of diagnoses, mean
a
 

 

 

51.4 

48.6 

 

1.5 

 

 

57.6** 

42.4** 

 

1.8** 

  

 

45.2 

54.8 

 

2.4 

 

 

48.3** 

51.7** 

 

2.7** 

  

 

31.1 

68.9 

 

2.7 

 

 

34.5** 

65.5** 

 

3.0** 

  

 

23.9 

76.1 

 

2.3 

 

 

27.0** 

73.0** 

 

2.3 

 

 

Diagnoses (%)
b
 

       Dementia  

       Cancer 
 

       Diabetes 

       Mental disorders 

       Neurological 

       Respiratory 

       Hip fracture 

       Stroke 

       Ischemic heart dis. 

       Other circulatory dis. 

 

 

 

5.7 

7.0 

8.9 

5.9 

3.9 

14.9 

1.2 

12.0 

74.2 

25.8 

 

 

 

10.8** 

8.9** 

12.1** 

8.2** 

5.6* 

19.9** 

1.5 

10.3* 

66.5** 

35.8** 

 

  

 

12.0 

31.0 

15.0 

6.3 

9.8 

43.8 

6.7 

22.1 

57.7 

30.6 

 

 

20.4** 

36.4** 

17.9** 

5.8* 

11.7** 

48.0** 

6.1* 

19.2** 

57.1 

46.4** 

  

 

40.8 

12.9 

16.0 

10.4 

15.8 

52.9 

15.8 

28.6 

52.5 

25.7 

 

 

 

59.3** 

13.3 

17.8* 

8.4* 

14.8 

56.7** 

10.5** 

25.9* 

51.3 

41.2** 

 

  

 

56.5 

6.5 

10.0 

8.5 

11.9 

51.3 

7.4 

27.0 

37.4 

18.1 

 

 

70.4** 

8.1* 

10.1 

5.6** 

11.3** 

39.9** 

4.7** 

21.5** 

34.0** 

25.0** 

 

 

 Description of profiles 

Number of transitions
c,  

mean (median) 

       In last 2 years 

       In last 6 months 

 

 

 

1.8 (0) 

0 

 

 

 

1.6 (0)** 

0 

  

 

 

9.7 (7) 

4.5 (3) 

 

 

 

9.9 (7)  

4.7 (4)** 

  

 

 

8.3 (6) 

2.8 (2) 

 

 

 

9.1 (6)** 

3.4 (3)**  

  

 

 

2.5 (0) 

0 

 

 

 

2.7 (0) 

0 

 

 

Days in care
c,  

mean (median) 

       Primary care hospital 

 

14.8 (0) 

5.7 (0) 

 

10.4 (0)** 

5.9 (0) 

  

78.7 (53) 

42.1(20) 

 

77.5 (52)** 

43.7 (24)** 

  

610.9 (665) 

128.0 (41) 

 

645.0 (728)** 

84.1 (24)** 

  

672.5 (730) 

398.7 (461) 

 

688.2 (730)** 

148.9 (0)** 
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       Specialized care hospital 

       Nursing home 

       Service housing 

       Home 

3.5 (0) 

5.5 (0) 

na 

715.2 (730) 

2.4 (0)** 

0.6 (0)** 

1.4 (0) 

719.6 (730)** 

23.6 (0) 

13.0 (0) 

na 

651.4 (677) 

16.2 (9)** 

6.8 (0)** 

10.7 (0) 

652.5 (680)** 

23.2 (5) 

450.1 (518) 

na 

119.1 (65) 

14.5 (3)** 

122.7 (0)** 

424.8 (521) 

84.6 (2)** 

14.4 (0) 

259.1 (0) 

na 

57.5 (0) 

11.0 (0)** 

259.5 (0) 

266.9 (0) 

41.8 (0)**                   

End-of-life (EoL) refers to the last six months of life. 

Number of diagnoses: Mean number of major diagnostic groups in Causes of Death register, Care Register for Health Care and Care Register for Social Welfare.  

Diagnoses: Prevalence by profiles in 1998 and in 2013 in Causes of Death register, Care Register for Health Care and Care Register for Social Welfare. 

* 0.001 ≤ p < 0.005, **p < 0.001, na = information not available  

a. b. p-value refers to independent-samples t-test between 1998 and 2013. 

b. p-value refers to chi-square test by crosstabs between 1998 and 2013.  

c. p-value refers to Mann-Whitney U test between 1998 and 2013. 
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 1 

DISCUSSION 2 

 3 

In this study of Finnish people who died at the age of 70 or older in 1998 and 2013, we 4 

constructed four care profiles in the last two years of life. One of the main findings was 5 

that the majority of older people lived outside care facilities until the very last months of 6 

life. This, however, became less frequent over the study period, and the care profiles 7 

with high levels of care service use became more prevalent. The proportion of those 8 

who lived the majority of time in care and had care transitions in the last six months of 9 

life increased in particular. These changes in older people’s care profiles occurred 10 

simultaneously to when the Finnish health care policy has promoted de-11 

institutionalization of care and emphasized living at home as long as possible. Therefore, 12 

the care in last two years of life has developed in the opposite direction to what the 13 

recommendations for care policy suggested.  14 

 15 

The number of people who died at a very old age with dementia, and with multi-16 

morbidity, increased between the study years. It is likely that increasing longevity and 17 

morbidity contributed to the increase in care profiles that showed high levels of care 18 

use.
9, 22-25

 Lunney et al. (2002, 2003)
6 7

 identified four end-of-life functional decline 19 

trajectories: the frailty group, cancer group, sudden death, and organ failure group. The 20 

patterns of functional decline illustrate the level of independence and the need for care 21 

near the time of death; the sudden death and the cancer group were the most 22 
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20 

 

independent, while the frailty group was the least independent and used long-term care 1 

services the most. In our study, Profiles 1 and 2 likely include the sudden death and 2 

cancer groups, respectively, represented in Lunney´s study, while Profiles 3 and 4 share 3 

characteristics that are in common with the frailty group that is dominated by very old 4 

people and women. The changes in care service use at the end of life and in the study 5 

population do imply that the proportion of those who belong to the frailty group at the 6 

end of life has increased between the study periods.  7 

 8 

The increase in the percentages and the numbers of people aged 90 or older and those 9 

with dementia were highest in the care profiles 3 and 4. However, these numbers 10 

increased in all the profiles, even among those who lived at home until their last 11 

months. We do not know the functional status of these individuals or how 12 

independently they managed in their everyday lives, but there is no evidence that the 13 

functional capacity of people aged 90 or over has improved in the past decade.
26

 It is 14 

possible then that increasing numbers of the very old and frail are living their last 15 

months of life mainly at home. If this is true, more resources will need to be made 16 

available to home care services to ensure there is a sufficient supply of professionals 17 

trained in the care of older people with dementia and complex chronic conditions. 18 

Further, more resources and greater effort will probably have to be invested in informal 19 

care which is usually provided by family members or friends.  20 

 21 
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Patterns of care use reflect not only the changes occurring in the population structure, 1 

but also the ongoing reform of the service system. Between the two study years, the 2 

emphasis of long-term care in Finland shifted from institutional care to community long-3 

term care offered in service housing with 24-hour assistance. Our finding of an increase 4 

in the number of older people categorized in Profile 3, including end-of-life care 5 

transitions, suggests that increasing use of service housing may have led to a higher 6 

number of care transitions near the time of death, a result supported by our previous 7 

study
20

.  Our results also showed a decline in hospital days and an increase in the 8 

number of diagnoses. In previous studies both the shorter periods of hospital care
27

 and 9 

the increased number of diagnoses
28

 were identified as underlying causes of the more 10 

frequent care transitions. There are few studies on what causes transitions from service 11 

housing with 24-hour assistance to hospitals
29 30

. Some of the reasons include symptoms 12 

that are too difficult to be treated outside hospitals, such as severe falls or hip fractures. 13 

Transitions of these kinds of cases to hospitals are likely to indicate adequate care. Yet, a 14 

higher number of care transitions may also be indicative of poor coordination of care for 15 

those suffering from complex chronic conditions
1
. The growing number of transitions, 16 

particularly close to death, may also jeopardize the quality of care and quality of life, 17 

especially in the most vulnerable patient groups such as those with cognitive 18 

impairment.
31

 Better coordination of care and improved management of hospital 19 

admissions and discharges are essential conditions for a well functioning and ageing 20 

friendly service system.
1
 When health and social care services are reorganized to cope 21 
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with an increasing number of older clients, it is important to give careful thought to the 1 

unintended consequences of those changes.  2 

 3 

Rather than trying to identify causal relationships between individual characteristics and 4 

care use, this study provides greater insight into ongoing demographic changes and how 5 

these changes are reflected in actual care use at the population level. The greatest 6 

strength of this research is in its use of extensive and reliable register data that enabled 7 

a retrospective follow-up on all older people who died in 1998 and in 2013. Finnish care 8 

registers are considered highly reliable
32

 for providing accurate information on care 9 

service use and individual characteristics. The information on care use, care transitions, 10 

and personal characteristics, such as age, gender, and diagnoses, are available for 11 

everyone; thus there are practically no missing data in these registries. A rough 12 

classification, based on previous research findings, was made on the basis of days stayed 13 

in care and end-of-life care transitions. It revealed clear differences between the four 14 

profiles in age, gender, and frequency of different diagnoses. Retrospective end-of-life 15 

care studies are not without critique due to the observation time decided in advance, 16 

which does not vary between the study subjects, and the problems in drawing 17 

associations between the subject characteristics and the observed care.
33

 Yet, the 18 

purpose of our study was not to establish any prospective care use trajectories for 19 

different diagnoses, or to evaluate clinical care pathways typical for specific diseases. 20 

The main goal of this paper was to present a realistic view of the extent of care service 21 

use in the last two years of life in the older population during the time when death is 22 
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increasingly postponed to higher ages, and major care reforms are conducted to reduce 1 

institutional care and increase living at home. Such a nation-wide, retrospective study 2 

provides extensive information about the extent and the specific services that are being 3 

used in this population during the last years of life, i.e. during the time period when care 4 

use is usually at its highest,
8-10

 as well as to what extent service use has changed over a 5 

certain time period. 6 

 7 

One of the weaknesses of this study is that our data provided no information on 8 

functional ability or the availability of informal care or formal home care services, which 9 

affect the need for and use of round-the-clock care. In some cases, informal care may 10 

substitute for formal round-the-clock care services, and vice versa.
34

 Based on our 11 

results, we can only comment on round-the-clock care service use occurring outside 12 

private households. More detailed information on which care sites people move 13 

between would give beneficial information on the current care arrangements near the 14 

time of death; however, these single care transitions could not be identified in this 15 

study. The results of this study are based on comparisons made between two time 16 

periods, and therefore, any assumptions of linear trends in development between 1998 17 

and 2013 should be made with caution. It is possible that changes in diagnostic practices 18 

have contributed to the increases seen in some of the diagnostic groups studied. For 19 

example the diagnostics of dementing diseases has improved during the past 20 years 20 

and it cannot be excluded that the registers are therefore likely more accurate reporting 21 

these diseases at the end of our study period than in the beginning. However, we are 22 
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not able to investigate the development of such diagnostic practices in this particular 1 

study.  2 

 3 

Despite these shortcomings, this article provides novel and reliable information on 4 

ongoing trends in the patterns of care of an old population living their last years of life. 5 

The demographic change and the care policies that now prefer home care over 6 

institutional care are not just a Finnish phenomenon; thus, the results of this study 7 

should be taken seriously in the care planning for other societies as well. As for 8 

increasing longevity, the key question is whether this change is accompanied by either a 9 

compression or an expansion of morbidity.
1 25

 In either case, the end-of-life period is 10 

inevitably characterized by morbidity and disability. Even if morbidity and the onset of 11 

chronic conditions, such as dementia, are further postponed,
35

 the increasingly high age 12 

at which this period is lived and experienced means there will probably be a continued 13 

growing need for care for a longer period of time before death. In other words, it is 14 

possible that people will be able to enjoy an increasing number of healthy years, while 15 

at the same time having their last years of life be characterized by a longer period of 16 

serious disability than ever before.  17 

 18 

Conclusions 19 

Most older people continue to live in their homes until the last months of their lives. 20 

This pattern of care is in line with current care recommendations, which emphasize the 21 

benefits of living in a private home, and care provided in non-institutional settings. Yet, 22 
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living the most of the last two years of life in long-term care settings, increased from 1 

1996-1998 to 2011-2013. The reasons behind this development should be studied 2 

further. Increasing age at the time of death, and an increase in multi-morbidity, 3 

especially dementia, might have contributed to the increase in care use near the time of 4 

death. It is, therefore, important to bear in mind that living at home until close to death 5 

may present new problems and challenges for the older people themselves as well as 6 

for their care providers, especially when those last years and months of life are 7 

increasingly lived at a very old age, and with multi-morbidity. The care systems must be 8 

prepared for the challenges of more severe disability as well as for longer periods of 9 

long-term care as needed at the end of life.  10 
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Figure 1. The four care profiles. End-of-life (EoL) refers to the last six months of life. 
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Figure 2. Profiles 1-4 in 2013. Right scales: Proportion (%) of people who had transitions in 24-1 months 
before death (max 75). Left scales: Average number of days in different care facilities or at home in 24-1 

months before death (max 30).  
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STROBE Statement—checklist of items that should be included in reports of observational studies 

 

 Item 

No Recommendation 

Title and abstract 1 (a) Retrospective nationwide register study p. 2, 4, 6 

(b) Abstract p. 2 

Introduction 

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 

p. 5-6 

Objectives 3 State specific objectives, including any prespecified hypotheses p. 6 

Methods 

Study design 4 Present key elements of study design early in the paper p. 6-8 

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, 

exposure, follow-up, and data collection p. 6-8 

Participants 6 Cross-sectional study—Give the eligibility criteria, and the sources and methods of 

selection of participants .p.6-7 

 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect 

modifiers. Give diagnostic criteria, if applicable p. 7-8 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods if there 

is more than one group p. 6-7 

Bias 9 Describe any efforts to address potential sources of bias p.6  

Study size 10 Explain how the study size was arrived at p. 6 

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why 7-9 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 

p.9-11 

(b) Describe any methods used to examine subgroups and interactions p.8-9 

(c) Explain how missing data were addressed NO MISSING DATA, p.6 

Cross-sectional study—If applicable, describe analytical methods taking account of 

sampling strategy 

(e) Describe any sensitivity analyses NOT NEEDED in this study 

Continued on next page
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Results 

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, 

examined for eligibility, confirmed eligible, included in the study, completing follow-up, and 

analysed p. 6,8-9,11 

(b) Give reasons for non-participation at each stage  p.10 

(c) Consider use of a flow diagram Figure 1.  

Descriptive 

data 

14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information 

on exposures and potential confounders 11-13 

(b) Indicate number of participants with missing data for each variable of interest NO 

MISSING DATA p. 6 

 

Outcome data 15* Cohort study—Report numbers of outcome events or summary measures over time 

Case-control study—Report numbers in each exposure category, or summary measures of 

exposure 

Cross-sectional study—Report numbers of outcome events or summary measures p. 11-13 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their 

precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and 

why they were included 

(b) Report category boundaries when continuous variables were categorized p.12 

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful 

time period 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity 

analyses p. 12-15 

Discussion 

Key results 18 Summarise key results with reference to study objectives p.18 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. 

Discuss both direction and magnitude of any potential bias p. 21-22 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity 

of analyses, results from similar studies, and other relevant evidence p. 18-20 

Generalisability 21 Discuss the generalisability (external validity) of the study results p. 21-22 

Other information 

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, 

for the original study on which the present article is based p. 24 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and 

unexposed groups in cohort and cross-sectional studies. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org. 
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